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BRITISH DIATOMACEZ. 

Rennes 

Section I. FRUSTULES NAKED. 

Family I. NAVICULEZ. 
» 

Frustules free, solitary, more or less elongated, straight 
or curved; extremities symmetrical. Valve more or less 
convex, straight or sigmoid, and divided into two equal 

halves by a longitudinal median line having a central and 
terminal nodules ; surfaces of the valve on both sides of 

the median line covered partially or completely with hemi- 
spherical nodules arranged in transverse, oblique, or longi- 
tudinal lines, so as to form série, which are either granular . . 
or costate, according to the aggregation or segregation of 

the nodules. 

The original researches of Mr. Wenham®*, recently con- 

firmed by the more complete observations of the Rev. J. B. 

Readet, have demonstrated that the markings on the valves 

of the Naviculee are produced by hemispherical nodules 

projecting from the surfaces of the valve and arranged in 

lines inclined at varying angles to its longitudinal axis 

and to each other; the siliceous hemispheres on the 
a) 

* Quart. Micr. Journ, vol. iii. p. 244, and Trans. Micr. Soe. n. s. 
vol. viii. p. 145. 
+ Monthly Micr. Journ. July 1869, 



4 NAVICULEA. 

vary much in size in different species, from being so 

minute (in N. rhomboides and others) as to be only visible 

with the highest magnifying-powers, to being large and 

distinctly visible with a low power (as in N. pretexta, N. 

granulata, &c.). The degree of segregation and of aggre- 

gation of the granules forming the striz is also, in different 

species, subject to great variation. In N. granulata and 

others they are widely separated by a distinct interval be- 

tween them; in N. nobilis and its allies, on the contrary, 

they are so closely packed as to present the appearance of 

smooth ridges or costz on the surface of the valve. Be- 

tween these opposite types every possible intermediate 

degree of variation prevails in different species, so that no 

definite limit can be drawn to separate the species with 

visibly granular striz from those whose striz are apparently 

costate. Consequently the genus Pinnularia of Ehren- 

berg, as reconstructed by the late Professor Smith*, must 

necessarily be abolished, not having been founded on any 

structural peculiarity which is more than purely specific. 

Undoubtedly the construction of this genus, and its adop- 

tion by several observers, has had the pernicious effect of 

separating species closely allied, and placing them in 

different genera, thus creating much confusion in the 

nomenclature of the subject. In numerous instances both 

Ehrenberg and Smith disregarded the distinction they had 

drawn between Navicula and Pinnularia in the classifi- 

cation of certain species. In the present work the latter 

genus has been reduced to a synonym of the former. In 

this respect the example of Prof. Kiitzing, M. De Brébisson, 

aud Mr. Ralfs has been followed. 

* Synop. of the British Diatomacese, vol. i. p. 54. 
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Section I. Vatve BROAD, FLATTENED. 

Subsection I. Valve elliptical or oval ; strice interrupted. 

A. Extremities rounded ; strie reaching to the median line, but crossed 
or interrupted on each side of it by a longitudinal line, or two lines, 
extending between the apices of the valve. 

Navicula hyalina, Donkin. 

Navicula hyalina, Donk. Quart. Micr. Journ. vol. i. n. 8. p.10, pl. i. fig. 6 ; 
Rabenh. Europ. Diat. p. 181. 

Plate I. fig. 1. 

V. linear-elliptical ; strize very fine, indistinct or obsolete ; 
median line broad, tapering towards the central and 
terminal nodules, and bordered on either side by a 
doubly incurved longitudinal line; terminal nodules 
elongated, narrow. 

The hyaline valve with striz so delicate that they can 

be resolved only with extreme difficulty, even in dry 

specimens, together with the peculiar elongated, terminal 

nodules, appearing as if inserted into a cleft of the median 

line, are characters sufficiently distinguishing this species. 

Hab. Marine. Coast of Northumberland, on the sands 

between tide-marks, at Cresswell and Boulmar. 

Navicula littoralis, Donkin, n. sp. 

Plate I. fig. 2. 

V. oval; strize slightly inclined, close, very fine, distinct, 

and crossed near to their inner ends by a straight lon- 
gitudinal line, nearly parallel with the median line; 

dry valve yellowish brown. 

This species is closely allied to N. estiva, but readily 
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distinguished from it by its much smaller size, oval shape, 

much closer and finer strie, by the straight longitudinal 

line crossing them, and by the colour of the dry valve. 

Hab. Marine. Abundant in several localities on the 

sandy beach of Northumberland. 

Navicula estiva, Donkin. 

Navicula estiva, Donk. Trans. Micr. Soe. n. 8. vol. vi. p. 32, pl. iii. fig. 18; 
Ralfs, in Prit. Inf. p. 899; Rabenh. Europ. Diat. p. 184. 

Plate I. fig. 3. 

Frustule large. V. elongate-elliptical ; strice fine, distinct, 

obscurely granular, subparallel, and crossed near the 
median line by a slightly incurved longitudinal line. 

This species is distinguished from N. Smithi, Bréb., 

with which it is generally associated, by its more graceful 

form and much finer and much less granular strie; dry 

valve blue. 

Hab. Marine. On the sandy ripples of the sea-shore 

(plentiful) at Cresswell, Northumberland; South Shields 

(A. S. D.). Hull (Mr. Norman); New Brighton (Mr. 

Comber). 

Navicula Smithii, De Brébisson. 

Navicula Smithii, Bréb. in Smith’s Synop. vol. ii. p. 92; Ralfs, in Prit. 
Inf. p.898; Rabenh. Europ. Diat. p. 178. 

Navicula elliptica, Smith, Synop. vol. i. p. 48, pl. xvii. fig. 152. 
Navicula didyma, var., Smith, Synop. vol. i. p. 53, pl. xvii. fig. 154%, 

Plate I. fig. 4. 

Frustule large. V. oblong, linear-elliptical, with broadly 
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rounded extremities, sometimes slightly constricted in 
the middle with broad subcuneate extremities; strize 

connivent, coarse, granular, about 18 in -001”, inter- 

rupted near to the median line by a gently incurved 
longitudinal line. 

Hab. Marine. Abundant in the sandy ripples on the 

sea-shore; Cresswell, Boulmar, and Tynemouth, North- 

umberland; South Shields (4. S. D.). Glenshira sand 

(Prof. Gregory). 

Navicula fusca, Gregory. 

Navicula Smithit, vax. fusca, Greg. Diat. of the Clyde, p.14, pl. i. fig. 15. 
Navicula fusca, Ralfs, in Prit. Inf. p. 898; Rabenh. Europ. Diat. p. 179. 
Navicula hyperborea, Grun. in Wien. Verh. 1860, p. 29, t. i. fig. 16, 
Pinnularia quadrifasciata, Ehren. Mikrogeo, t. xix. fig. 26. 

Plate I. fig. 5. 

Frustule large. V. oblong-elliptical, or elongated oval ; 
striz connivent, very coarse and granular, about 12 in 

001", bisected by a longitudinal incurved line; inner 

section narrow and fainter. 

This species is readily distinguished from N. Smithii, to 

which it is closely allied, by its much more elegant figure, 

coarser striz, larger size, and distinct: brown colour of the 

valve in balsam, 

Hab, Marine. Lamlash Bay Isle of Arran, Loch Fyne 

(Prof. Gregory); stomach of Ascidians near Hull (Mr. 

Norman). 

Navicula elliptica, Kiitzing. 

Navicula elliptica, Kiitz. Bac. p. 98, t. xxx. fig. 55; Rabenh. Europ. 
Diat. p. 179; Sm. Synop. vol. ii. p. 92; Ralfs, in Prit. Inf. 
p. 899. 

Navicula ovalis, Smith, Synop. vol. i. p. 48, pl. xvii. fig. 153. 



8 NAVICULER. 

Pinnularia oides, Rabenh. Stissw. Diat. p. 43, t. vi. fig. 18. 
Cocconets striata, Ehren, Mikrogeo. t. XV. B. fig. 16? 
Cocconets finnica, Ehren. Mikrogeo. t. XVII. ii. fig. 19? 

Plate I. figs. 6a & 68. 

V. oval, or elliptical, or oblong-elliptical ; strize 27 in 001", 
distinct, connivent, granular, and crossed by a longi- 

tudinal incurved line, with a bulging-out opposite the 

central nodule. Variable in size and outline. 

Hab. Fresh and brackish water, common. This is one 

of the few species thriving in either fresh or moderately 

brackish water; in the latter localities I have found some 

of the finest specimens. 

Navicula nitescens, Gregory. 

Navicula Smithii, var. ntescens, Greg. Diat. of the Clyde, p. 15, pl. i. 
fig. 16. 

Navicula nitescens,. Ralfs, in Prit, Inf. p. 898; Rabenh. Europ. Diat. 
p. 179. 

Pinnularta Arraniensis, O'Meara, Quart. Mier. Journ. vol. vii. n. s. 
p- 116, pl. v. fig. 6. 

Plate I. fig. 7. 

V. elliptical, attenuated towards the extremities; striae 
coarse, obscurely granular, about 16 in -001", conver- 
ging towards the centre, and divided into two nearly 
equal sections by a longitudinal incurved line parallel 
with the margin. 

Hab. Marine. Lamlash Bay Isle of Arran, and Loch 

Fyne (Prof. Gregory); stomach of Ascidians near Hull 
(Mr. Norman). 

Navicula lineata, Donkin. 

Navicula pao Donk. Trans. Micr. Soc. n. s. vol. vi. p. 82, pl. ili. 
g. 

Plate I. fig. 8. 

V. lincar-clliptical, with a gentle constriction in the middle ; 
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striz divided by two longitudinal nearly parallel lines 
into three nearly equal sections ; the two outer costate 

and slightly inclined, the innermost faint and granu- 
lar ; median line broad. 

Mr. Ralfs (Prit.Infus. p. 899) has doubtfully referred 

this species to Pinnularia quadrifasciata, Ehren. (Mikrogeo. 

t. xix. fig. 27), so also has Rabenhorst without qualifica- 

tion (Europ. Diat.-p. 214). The two species, however, are 

very dissimilar in their specific characters ; Pin. (Navicula) 

quadrifasciata belongs to group B of the present sub- 

section, and is closely allied to N. spectadilis, Greg., 

differing chiefly in being narrower, and in the narrower 

sublunate form of the longitudinal unstriated area on each 

half of the valve. Ehrenberg gives two figures of Pin. 

quadrifasciata ; but one of them (fig. 25) is undoubtedly N. 

fusca, Greg. Both forms were discovered by him in the 

clay marl of Agina, associated with N. pretexta. All three 

occur together in the Red Sea, from which I possess speci- 

mens. WN. quadrifasciata has not been found in Britain, 

nor, to my knowledge, in the north of Europe. — 

Hab. Marine. In the ripples of the sandy beach be- 

tween tide-marks (abundant), on the coast of Northumber- 

land; New Brighton sands (Mr. Comber). 

Navicula suborbicularis, Gregory. 

Navicula Smithii, var. suborbicularis, Greg. Diat. of the Clyde, p. 15, 
pli. fig. 17. 

Navicula suborbicularis, Ralfs, in Prit. Inf. p. 898. 

Navicula forcipata, Grev., Rabenh. Europ. Diat. p. 178. 
Pinnularia forficula, O'Meara, Quart. Micr. Journ. n.s. vol. vii. p. 117, 

pl. v. fig. 9. 

Plate I. fig. 9. 

Frustule small. V. short, broadly oval or suborbicular ; 
median line broad, bordered by a doubly incurved 
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line; striae coarse, much inclined, and divided by a 

doubly incurved longitudinal line into two sections, the 
inner narrow and faint, the outer broad, conspicuous, 

and costate, or obscurely granular. 

Hab. Marine. Lamlash Bay Isle of Arran (Prof. Gre- 

gory). 

Navicula pygmza, Kiitzing. 

Navicula pygmea, Kitz, Spec. Alg. p.77; Rabenh. Siissw. Diat. p. 39, 
and Europ. Diat. p. 184; Sm. Synop. vol. ii, p.91; Ralfs, in 
Prit. Inf. p, 899, 

Navicula minutula, Smith, Synop. vol. i. p. 48, pl. xxxi. fig. 274, 

Plate I, fig. 10. 

Frustule minute. V. elliptical or oblong-elliptical, hyaline ; 
median line faint; striz indistinct, very fine (80 in 
001", Smith), and crossed by a faint, doubly incurved 
longitudinal line. 

Hab. Brackish water, frequent. 

B. Extremities rounded or produced; strie@ on each half of the valve 
separated into two bands (a marginal and a median) by an unstriated 
longitudinal area, extending between the extremities of the valve ; 
median band narrow and interrupted by the central nodule. 

1. Extremities rounded. 

Navicula pretexta, Ehrenberg. 

Navicula pretexrta, Uhr. Berlin, 1840, p. 20; Kiitz. Bac. p. 98; Greg. 
Diat. of the Clyde, p. 9, pl. i. fig. 11; Ralfs, in Prit. Inf. p. 898 ; 
Rabenh. Europ. Diat. p. 183. 

Pinnularia pretexta, Ehr. Mikrogeo, t. xix. fig. 28, 

Plate II. fig. 1. 

Frustule large. V. broad-oval ; striz coarse, granular, 8 
to 10 in 001"; marginal band narrow, with an inde- 
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finite inner border; median band narrow, close to the 

median line, and with an indefinite outer border ; 

unstriated area broad, semilunate, and covered with 

irregularly scattered, conspicuous granules. 

Hab. Marine. Lamlash Bay Isle of Arran, Loch Fyne 

(Prof. Gregory). Discovered by Ehrenberg in the clay- 

marl of Agina, one of the oldest deposits in which the 

remains of diatomes have been found. 

Navicula nebulosa, Gregory. 

Navicula nebulosa, Greg. Diat. of the Clyde, p. 8, pl. i. fig. 8; Ralfs, in 
Prit. Inf. p. 898; Rabenh. Europ. Diat. p. 179. 

Plate IL. fig. 2. 

V. oval, with a slight tendency to angularity in the middle, 
and to acumination at the apices; strie fine, granu- 

lar, rather faint; marginal band narrow, and of even 

width throughout; median band narrow, linear, and 

contiguous to the median line; unstriated area semi- 
lunate. 

A much more finely striated species than N. Hennedyii. 

Hab. Marine. Lamlash Bay Isle of Arran (Prof. Gre- 

gory). 

Navicula Hennedyii, Smith. 

Navicula Hennedyii, 8m. Synop. vol. ii. p. 93; Greg. Trans. Micr. Soc. 
vol, iv. pl. v. fig.3; Ralfs, in Prit. Inf. p. 898, pl. vii. fig. 69 ; 
Rabenh. Europ. Diat. p. 178. 

Plate II. fig. 3. 

V. oval; striz granular, distinct, about 24 in -001"; mar- 

ginal band with a crescentic inner border and gradu- 
ally narrower towards the extremities, median band 
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tapering towards the central nodule; unstriated area 
narrow, lunate. 

Hab. Marine. Frith of Clyde, January 1854 (Mr. 

Hennedy) ; Pool Bay (Prof. Smith); Lyme Regis (Mr. 
Capron) ; Glenshira sand and Lamlash Bay Isle of Arran 

(Prof. Gregory). 

Navicula forcipata, Greville. 

Navieula forcipata, Grev. Quart. Micr. Journ. vol. vii. p. 83, pl. vi. figs. 
10 & 11; Ralfs, in Prit. Inf. p. 897; Rabenh. Europ. Diat, 
p. 178. 

Plate IT. fig. 4. 

Frustule small. V. elliptical; striz fine, granular, about 
35 in ‘001”; marginal band broad in the middle, 
gradually tapering towards the extremities, and having 
a bicrescentic inner border ; median band contiguous 
to the median line, and with a convex outer border ; 

unstriated area narrow, incurved at the extremities 

and middle; dry valve brown. 

Hab. Marine. Lamlash Bay Isle of Arran (Dr. Gre- 

ville) ; common on the sandy beach of the coast of North- 

umberland (A. 8. D.) ; near Hull (Mr. Norman). 

. 

Navicula spectabilis, Gregory. 

Navieula spectabilis, Greg. Diat. of the Clyde, p. 9, pl. i. fig. 10; Ralfs, 
in Prit. Inf. p. 898; Rabenh. Europ. Diat. p. 178. 

Plate Il. fig. 5. 

Frustule large. V. broad, elliptical ; striz coarsely granu- 

lar, about 22 in 001"; marginal band with a doubly 
crescentic inucr border, broad in the middle and 
gradually tapering towards the extremities, median 



NAVICULA ABRUPTA. 13 

band linear, narrower towards the apices; unstriated 
area bilunate. 

Hab. Marine. Lamlash Bay Isle of Arran and Loch 

Fyne (Prof. Gregory). 

Navicula abrupta, Gregory. 

Nivicula Lyra, var. abrupta, Greg. Diat. of the Clyde, p. 14, pl. i. fig. 14 ; 
Rabenh. Europ. Diat. p. 178. 

Navicula lyra, Sm. Synop. vol. ii. p. 93, pl. xvii. fig. 152a*. 

Plate II. fig. 6. 

V. elongated, oval; strie grannular, about 24 in -001"; 

marginal band broad in the middle, tapering towards 
the extremities, with a bicrescentic inner border, 

median band with a convex outer border; unstriated 

area narrow, incurved in the middle and at the extre- 

mities; dry valve colourless. 

In some specimens the extremities of the unstriated 

longitudinal area reach near to the apices of the valve, in 

others they terminate abruptly some distance from them ; 

in this respect considerable variation is observed. 

I have, without hesitation, separated this form from N. 

Lyra, Ehren., with which it has been confounded, but from 

which it is essentially different ; it never occurs with pro- 

duced extremities, and the longitudinal unstriated area is 

always incurved towards its extremities, not everted as in 

N. Lyra. 

Hab. Marine. Lamlash Bay Isle of Arran (Prof. Gre- 

gory); Poole Bay (Prof. Smith); Estuary of the river 

Coquet, Northumberland, plentiful (A. S. D.). 
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2. Extremities produced. 

Navicula Lyra, Ehrenberg. 

Navicula Lyra, Ehren. Amer. 1848, p. 131, t. I. i. fig. 9a; Ktitz. Bac. 
p. 94, t. xxvili. fig. 55; Spec. Alo. p. 74; Sm. Synop. vol. ii. 
p. 93; Greg. Diat. of the Clyde, p. 13, pl. i. fig. 18; Ralfs, in 
Prit. Inf. p. 897; Rabenh. Europ. Diat. p. 177. 

Navicula Gregoriania, Grev. Quart. Micr. Journ. vol. v. p. 10, pl. ili. 
fig. 7. 

Plate II. fig. 7. 

V. linear, elliptical, with produced broad rounded extre- 

mities, or linear with cuneate or subcuneate extremi- 

ties ; striz granular, 22 to 24 in ‘001"; marginal band 

wide, and broadest in the middle; unstriated area 

narrow, linear, strongly incurved in the middle and 
everted towards the extremities, which reach to or 

near the margin of the valve. 

In this species the marginal band of strize is proportion- 

ately wider than in the other members of the present 
group; it is further distinguished by the double lyre-shaped 

blank space on the surface of the valve. 

In the variety with cuneate apices, and in short stunted 

specimens generally, the longitudinal unstriated areas are 

frequently straight instead of everted towards their unde- 

veloped extremities, which do not reach to the margin of 

the valve. 

Hab. Marine. Salt Pans, Hampshire (Prof. Smith) ; 

Cumbrae (Dr. Walker Arnott); Isle of Arran and Loch 

Fyne (Prof. Gregory); Flamboro’ Head (Mr. Norman) ; 

on the sandy beach, Northumberland, in several localities, 

abundant (A. S. D.). 
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Navicula clavata, Gregory. 

Navicula clavata, Greg. Trans. Micr. Soc. vol. iv. p. 46, pl. v. fig. 17; 
Ralfs, in Prit. Inf. p. 898. 

Navieula Lyra, Rabenh. Europ. Diat. p. 178. 
Navicula Wrightit, O’Meara, Quart. Micr. Journ. vol. vii. n. s. p. 116, 

pl. v. fig. 4. 

Plate II. fig. 8. 

V. broadly elliptical, extremities produced, broad, and 
rounded ; striz granular; marginal band broad, and 

of equal width except near the extremities, where it 
is abruptly separated from the median band; unstriated 
area lunate, with everted narrow extremities reaching 

to the margin of the valve at the base of its apices. 

Hab. Marine. Lamlash Bay Isle of Arran, Glenshira 

sand (Prof. Gregory); coast of Northumberland (4. 8. D.). 

Navicula rostrata, Ehrenberg. 

Navicula rostrata, Ehren. Berlin, 1840, p. 18; Kiitz. Bac. p. 94, t. iii. 
fig. 55; Ralfs, in Prit. Inf. p. 901; Rabenh. Siissw. Diat. 
p. 37, pl. vi. fig. 52, and Europ. Diat. p. 197. 

Navicula tumens, Sm. Synop. vol. i. p. 52, pl. xvii. fig. 150; Ralfs, in 
Prit. Inf. p. 900; Rabenh. Europ. Diat.-p. 192. 

Navicula sculpta, Ehren. Mikrogeo. t. X. i. fig. 5; Ralfs, in Prit. Inf. 
. 900. 

Thies ae Rabenh. Europ. Diat. p. 227. 

Plate II. fig. 9. 

V. elliptical, gradually attenuated into produced obtuse 
extremities; strie slightly inclined, granular, about 
36 in 001"; marginal band broad, with an indefinite 
inner border, and much shortened in the middle, on 

one side of the valve; median band narrow, linear, and 

bordering the median line, which is narrow; unstri- 

ated area narrow sublunate, with indefinite margins. 

There can be no doubt whatever that the synonyms of 
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this species are those given above, It is somewhat remark- 

able that it has been described as constituting three dif- 

ferent species. The late Prof. Smith’s description and 

figure of N. tumens, Sm., give a very inadequate idea of 

the arrangement of the strie in this curious form; the 

peculiar arrangement is not easily observed, except with 

superior object-glasses and suitable illumination. I have 

carefully compared British specimens of this species with 

those of N. rostrata, Ehren., occurring in the Bergmehl of 

Santa Fiore, and with those of N. sculpta, Ehren., found 

in the fossil deposit from Franzensbad, and figured in the 

‘ Mikrogeologie ;’ and I find them to be perfectly identical. 

The British and Santa-Fiore specimens are exactly alike, 

while those of N. sclupta from Franzensbad are larger 

and have the granular structure of the valve and the 

peculiar arrangement of the strie much more strongly 

developed, so as to be distinctly visible even with a mode- 

rately low power. To this circumstance, and the imperfect 

instrument employed in 1840, in the description of N. ros- 

trata, we may, perhaps, attribute the fact of Ehrenberg 

having described it as constituting two distinct species. 

Prof. Smith appears to have been unacquainted with N. 
rostrata. 

Hab. Brackish water, Newhaven, Sussex (Prof. Smith) ; 

near Hull (Mr. Norman) ; near Liverpool (Mr. Comber) ; 

Salt Marsh, Warkworth, Northumberland (A. S. D.). 
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Subsection II. Valve elliptical or oval, with produced, obtuse 

extremities ; stric not interrupted. 

Navicula granulata, De Brébisson. 

Navicula granulata, Bréb. MS. ; Donkin, Trans. Micr. Soc. vol. vi. p. 17, 
pl. iii. fig. 19; Ralfs, in Prit. Inf. p. 903; Rabenh. Europ. 
Diat. p. 201. 

Plate III. fig. 1. 

Frustule large. V. broad, elliptical or linear-elliptical, 
with produced, broad, rounded extremities (sometimes 

elongated and constricted in the middle); median line 
narrow; striz reaching to the median line, some- 
what shortened around the central nodule, conver- 

gent, coarse, and widely granular. Dry valve dullish 
blue. 

Distinguished from N. latissima and N. humerosa by its 

much coarser strie. 

Hab. Marine. This large and beautiful species is very 

common in the sandy ripples of the sea-shore in many 

localities; but it does not occur in a living state in the 

tidal estuaries of our rivers. 

Navicula latissima, Gregory. 

Navicula latissima, Greg. Trans. Micr. Soc. vol. iv. n. s. p. 40, pl. v. 
fig. 4; Ralfs, in Prit. Inf. p. 903, pl. vii. fig. 70; Rabenh. 
Europ. Diat. p. 201. 

Pinnularia divaricata, O'Meara, Quart. Micr. Journ. n. s, vol. vii. p. 116, 
pl. v. fig. 7. 

Plate IIL. fig. 2. 

Frustule large. V. broadly oval or elliptical; extremities 
slightly, not prominently, produced by a gentle 
constriction, broad and rounded ; striz distinctly gra- 

c 
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nular, convergent, and of unequal length around the 

centre, reaching to the median line near the extre- 

mities, then gradually receding from it towards the 

central nodule, around which they leave an orbicular 
blank space. 

Hab. Marine. Lamlash Bay Isle of Arran, Estuary of 

the Clyde, Glenshira sand (Prof. Gregory). This appears 

to be a deep-water species, not being found on the beach 

associated with N. humerosa. 

Navicula humerosa, De Brébisson. 

Navicula humerosa, Bréb. in Sm. Synop. vol. ii. p. 98; Ralfs, in Prit. 
Inf. p. 903; Rabenh. Europ. Diat. p. 201. 

Navicula quadrata, Greg. Trans. Micr. Soe. n. s. vol. iv. p. 41, pl. y. 
fig. 5. 

Navicula crassa, Greg. Quart. Micr. Journ. vol. iii. p. 41, pl. iv. fig. 18? 

Plate IIT. fig. 3. 

Frustule large. V. linear-elliptical, somewhat suddenly 
contracted into produced, broad, flattened apices ; 

strie very oblique, radiating around the centre, di- 
stinctly granular, about 25 in 001", reaching near to 

the median line, but shortened so as to leave a broad 

blank space opposite the central nodule. Dry valve 
colourless. 

This species is very variable in size and outline. In 

elongated specimens it is frequently constricted in the 

middle ; it is closely allied to N. latissima and N. granulata, 

but readily distinguished from it by its very much finer 

strie, and by its outline near the extremities, which are 

much more produced. 

Hab. Marine. Common on the sea-shore in the sandy 

ripples between tide-marks, and generally associated with 

N. granulata. 
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Navicula brevis, Gregory. 

Nawicula brevis, Greg. Diat. of the Clyde, p. 6, pl. i. fig. 4; Ralfs, in 
Prit, Inf. p. 899; Rabenh. Europ. Diat. p. 192. 

Plate III. fig. 4. 

Frustule small. V. short, broad, elliptical, slightly con- 
stricted into produced, broadly rounded extremities ; 
strie fine, about 85 in -00L", slightly inclined, not 
reaching to the median line, and much shortened 
around the central nodule. 

Hab. Marine. Lamlash Bay Isle of Arran (Prof. Gre- 

gory) ; Cumbrae (Prof. Walker Arnott). 

Navicula marina, Ralfs. 

Navicula marina, Ralfs, in Prit. Inf. p. 903; Rabenh. Europ. Diat. 
p. 202. 

Navicula punctulata, Smith, Synop. vol, i, p. 52, pl. xvi. fig. 151. 

Plate III. fig. 5. 

V. broadly oval, with very slightly produced, rounded ex- 
tremities ; striz reaching to the median line, oblique, 

convergent opposite the centre, about 32 in ‘001", 
distinctly granular. 

Hab. Brackish water. Poole Bay-and Seaford, Sussex 

(Prof. Smith). In brackish water near Hull, rare (Mr. 

Norman). Brackish water near Liverpool (Mr. Comber). 

Brackish water, estuary of R. Wansbeck, Northumberland, 

abundant (A. 8. D.). Although this species is described 

as marine in the ‘Synopsis’ of Prof. Sinith, I have never 

found it in purely marine localities, where its congener 

N. granulata is found. 

a2 
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Navicula pusilla, Smith. 

Navcula pusilla, Sm. Synop. vol. i. p. 52, pl. xvii. fig. 145 ; Ralfs, in 

Prit. Inf. p. 900; Rabenh. Alg. Sub. no. 1185, and Europ. 

Diat. p. 198. ; 

Navicula gastroides, Greg. Quart. Micr. Journ. vol. iii. p. 40, pl. iv. 

fig. 17. 

Plate ITI. figs. 6a & 66. 

Frustule small. V. varying in outline, from suborbicular 
or broadly oval to elliptical-lanceolate, with produced, 
broad, truncate extremities; striz reaching to the 

median line, radiating, granular, stouter, and more 

distant around the centre. 

Had. Fresh and slightly brackish water, frequent. 

Navicula Carassius, Ehrenberg. 

Navicula Carassius, Ehren. Amer. 1843, p. 130, t. I. ii. fig. 12; Kiitz. 
Bac, p. 95, t. xxviii. fig. 67; Rabenh. Siissw. Diat. p. 40, t. vi. 
57, and Europ. Diat. p. 193; Ralfs, in Prit. Inf. p. 900. 

Navicula lacustris, Greg. Quart. Micr. Journ. vol. iv. p. 6, pl. i. 23, 8; 
Ralfs, in Prit. Inf. p. 903; Rabenh. Europ. Diat. p. 200. 

Plate IL. fig. 7. 

Frustule minute. V. elliptical, gradually attenuated into 
produced narrow obtuse extremities; strie reaching 
to the median line, convergent towards the centre, 
distinct, granular. 

A much smaller species than N. pusilla, with much finer 

striz, and at once distinguished by its narrow produced 
apices. 

Hab. Fresh water. River Coquet Northumberland (A. 
S. D.); Loch Leven (Prof. Gregory). 
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Navicula Semen, Ehrenberg. 

Navicula Semen, Ehren. Amer. 1843, t. IV. ii. fig. 8; Kiitz. Bac. p. 99, 
t, xxviii. fig. 49; Rabenh. Siissw. Diat. p. 38, t.v. fig. 2, and 
Europ. Diat. p. 194; Sm. Synop. vol. i. p. 50, pl. xvi, fig. 141; 
Ralfs, in Prit. Infus. p. 900. 

Pinnularia Semen, Ehren. Mikrogeo. t. XTV. fig. 12, t. XVI. iii. fig. 26, 
t. XVII. ii. fig. 8P 

Amphiprora navicularis, Ehren. Mikrogeo. t. IIL. i. fig. 10, 11, & iii. 
fig. 8, t. IV. ii. fig. 16, t. V. i. fig. 10. 

Plate IIT. fig. 8. 

V. oblong-elliptical or oval, slightly constricted into 
broad flattened extremities; striz reaching to the 
median line, coarse, obscurely granular, convergent, 

stouter and more distant, but of equal length around 
the central nodule. Variable in size and outline. 

It is difficult to say what species is meant by Ehrenberg 

as Pinnularia Semen, as different species are figured under 

this name in the ‘ Mikrogeologie,’ one of these only being 

striated (t. xiv. fig. 12), and apparently identical with Pin. 

Gastrum (t. xv. A. fig. 23); the other figures are unstri- 

ated, and none of them are identical with N. Semen of 

Smith’s Synopsis, which I have adopted as the genuine 

form, and which is identical with Amphiprora navicularis, 

Ehren. Mr. Ralfs describes the strie of N. Semen as 

“ obsolete or apparent,” Prof. Smith as ‘‘ distinct.” 

Hab. Fresh water, frequent. Peterhead deposit (Prof. 

Smith); near Hull (Mr. Norman); River Coquet North- 

umberland (A. S. D.). 

Navicula inflata, Kiitzing. 

Navicula mflata, var. 8, Kiitz. Bac. p. 99, t. iii. fig. 36, 3; Sm. Synop. 
vol. i. p. 50, pl. xvii. fig. 158; Rabenh. Europ. Diat. p. 191. 

Pinnularia inflata, Rabenh. Siissw. Diat. p. 44, t. v. fig. 10¢. 

Plate III. fig. 9. 

Frustule small. V. elliptical, extremities produced, broad 
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and flattened ; striz oblique, reaching to the median 

line, distinct, much coarser and more distant opposite 

the central nodule. 

Hab. Fresh water. Lough Mourne deposit. 

Navicula Gastrum, Ehrenberg. 

Pinnularia Gastrum, Ehren. Amer. p. 183, t. TIT. vii. fig. 22, and Mi- 
krogeo. t. V. i. fig. 12, t. XV. A. fig. 23; Rabenh. Siissw. Diat, 
p. 44, t. vi. fig. 15. 

Navicula Gastrum, Kiitz. Bac. p. 94, t. xxviii. fig. 56; Ralfs, in Prit. 
Inf. p. 900. 

Navicula varians, Greg. Trans. Micr. Soc. vol. iii. n. s. p.10, pl. ii. figs. 
ry 

sii Plate III. fig. 10. 

Frustule small. V. broad, elliptical, slightly constricted 
into broad flattened extremities ; strize coarse, costate, 
reaching to the median line, oblique and parallel, 
except opposite the central nodule, where they are 
transverse, shortened, and of unequal length. 

Ehrenberg’s figure in the ‘ Mikrogeologie,’ of this species 

as it occurs in the Loch-Mourne deposit, is very charac- 

teristic. The figure in the present work also represents a 

specimen from the same deposit. It is easily recognized 

from N. Semen by the great difference in the character of 

its striz in the middle of the valve. 

Hab. Fresh water. Loch-Mourne deposit (A. S. D.); 

Scotland (Prof. Gregory). 

Navicula cocconeiformis, Gregory. 

Navicula cocconeifornus, Greg. Quart. Micr. Journ. vol. iv. p. 6, pl i. 
fig. 22; Grev. Ann. & Mag. Nat. Hist. 2nd ser. vol. xv. pl. ix. 

fig. 6; Sm. Synop. vol. ii. p. 92; Ralfs, in Prit. Inf. p. 896; 
Rabenh. Europ. Diat. pp. 186 & 189. 

Plate IIL, fig. 11, 

Frustule small. V. broad, elliptical, and slightly con- 
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stricted near the broad rounded: extremities; stris 

slightly connivent, fine, and very delicate, 54 in ‘001", 
reaching to the median line. 

Hab. Fresh water. Braemar (Dr. Greville) ; Elgin, Loch 

Leven, and other localities in Scotland (Prof. Gregory) ; 

River Coquet Northumberland, April 1869, abundant (4. 

S. D.). 

Navicula hebes, Ralfs. 

Navicula hebes, Ralfs, in Prit. Inf. p. 896; Rabenh. Europ. Diat. p. 189. 
Navieula obtusa, Sm. Synop. vol. i. p. 50, pl. xvi. fig. 140. 

Plate II. fig. 12. 

Frustule small. V.somewhat convex, elongate, elliptical, 
constricted beneath the dilated, broadly rounded ex- 
tremities ; striae sharp and distinct, about 35 in ‘001"; 

nearly transverse, not reaching to the median line, 
and shortest around the central nodule. Colour pale 
brown. 

Hab. Fresh water. Rassay Earth, Marl, Co. Down, 

Lough-Mourne deposit (Prof. Smith) ; Loch-Oich deposit, 

Caledonian Canal (A. 8. D.). 

Navicula elegans, Smith. 

Navicula elegans, Sm. Synop. vol. i. p. 49, pl. xvi. fig. 187; Ralfs, in 
Prit. Inf. p. 907; Rabenh. Europ. Diat. p. 182. 

Plate IV. fig. 1. 

V. elliptical, attenuated towards the slightly produced, sub- 

acute or slightly obtuse extremities ; striz radiate and 
curved, reaching to the median line, but much short- 

ened around the central nodule, distinct, costate, 24 

in :001". 
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Hab. Brackish water : frequent. Pool Bay (Prof. Smith) ; 

Lancashire (Mr. Johnston); near Hull (Mr. Norman) ; 

R. Blyth, Northumberland (A. S. D.). 

Navicula subsalina, Donkin. 

Navicula Amphisbena, var. 8, Smith, Synop. vol. i. p. 51, pl. xvii. 
fig. 1478; Ralfs, in Prit. Inf. p. 899, pl. ix. fig. 141, non 
pl. vii. fig. 72; Rabenh. Europ. Diat. p. 191, confusa cum 
N. Amphisbena. 

Plate IV. fig. 2. 

V. elliptical, or elliptical-lanceolate, with produced, obtuse 
extremities ; striz distinct, about 30 in ‘001", slightly 
oblique, shortened in the middle, and lengthened to- 
wards the extremities, so as to leave a broadly lanceo- 
late median blank space. 

This species has long been confounded with N. Amphis- 

bena, of which, on very insufficient grounds, it has been 

considered a variety peculiar to brackish water; it is, how- 

ever, essentially different, in its much coarser striz, in the 

outline of its extremities, and larger size, independently of 

habitat. The assertion of the late Prof. Walker Arnott 

(Quart. Micr. Journ. vol. vii. p. 176), that “N. Amphisbena 

occurs in fresh water, brackish water, and in the sea” (this 

being the brackish-water, and NM. brevis, Greg., the salt- 

water variety), appears to me to be purely hypothetical. 

By careful observation I have been unable to detect the 

slightest approximation towards an intermediate state be- 

tween N. Amphisbena and its supposititious varieties ; con- 

sequently I have, without hesitation, separated the present 
species from it. 

Hab. Brackish water: frequent. 



NAVICULA PALPEBRALIS. 25 

Navicula maculosa, Donkin, n. sp. 

Plate V. fig. 1. 

Frustule small. V. linear-elliptical, constricted into pro- 
duced, narrow, tapering, obtuse or subacute apices; 

striz somewhat coarse, distinctly granular, oblique, 
connivent, reaching to the median line, but shortened. 

around the central nodule; dry valve of leaden-blue 
colour. 

This species, in outline, resembles N. apiculata, Bréb., 

but is essentially different in the flatness of its valve and 

in the character of its striw, the granules of which are 

large and distinctly segregated, like those of N. granulata, 

Bréb., to which it is allied. 

Hab. Marine; generally associated with N. humerosa, 

Bréb. Linemouth, Northumberland; coast of Jersey 

(4. 8. D,). 

Subsection III. Valve oblong-elliptical, or elliptical-lanceolate ; 
extremities rounded or acute; strice uninterrupted, not reach- 

ing to the median line. 

Navicula palpebralis, De Brébisson. 

Navicula palpebralis, Bréb. in Sm, Synop. vol. i. p. 50, pl. xxxi. fig. 273; 
Ralfs, in Prit. Inf. fig. 905; Rabenh. Europ. Diat. p. 182. 

Navicula Barclayana, Greg. Diat. of the Clyde, p. 8, pl. 1. fig. 9; Ralfs, 
in Prit. Inf. p. 903; Rabenh. Europ. Diat. p. 201. 

Plate IV. figs. 3a & 36. 

V. elliptical-lanceolate, extremities acute and slightly mu- 
cronate ; strie marginal and of nearly equal length 
(leaving an elliptical, or elliptical-lanceolate, median 
blank space), oblique, subparallel, costate, about 22 
in 001". 
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This species is very variable in size and outline. 

Hab. Marine. By far the most abundant of the littoral 

Navicule ; it is generally found in suitable localities, on 

the sandy beach, during the summer months, so that a 

sand-gathering can scarcely be made without obtaining it. 

The specimens sent to me from the sands at Dives in Nor- 

mandy by M. De Brébisson are exactly similar to those 

found on the Northumbrian shore ; so also are those of N. 

Barclayana of Prof. Gregory, sent by him to me from the 

estuary of the Clyde. 

Navicula angulosa, Gregory. 

Navicula angulosa, Greg. Trans. Micr. Soe. n. s. vol. iv. p. 42, pl. v. 
fig. 8; Ralfs, in Prit. Inf. p. 905; Rabenh. Europ. Diat. 
p. 176. 

Plate IV. fig. 4. 

V. elliptical-lanceolate, extremities subacute; striz oblique, 
marginal, elongated towards the extremities, shortened 
and angular in the middle, stout, costate, about 20 

in -001”; median blank space lanceolate with in- 
curved sides. 

Hab. Marine: littoral. Glenshira sand, estuary of the 

Clyde (Prof. Gregory) ; coast of Northumberland, abun- 

dant in localities where there is a slight admixture of fresh 

water (A. 8. D.). 

Navicula semiplena, Greville. 

Pinnularia semiplena, Grev.Quart. Micr. Journ. vol.vii. p. 84, pl.vi. fig.12. 
Navicula angulosa, var. B, Greg. Trans. Micr. Soc. n. s, vol. iv. p. 42, 

pl. v. fig. 8*. 

Plate IV. fig. 5. 

V. linear-elliptical, or elliptical-lanceolate, extremities sub- 
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acute ; strive lengthened towards the extremities and 
shortened in the middle (so as to leave a lanceolate 
blank median space), distant, oblique, costate, about 
15 in :001". 

Hab. Marine. Lamlash Bay Isle of Arran, Glenshira 

sand (Prof. Gregory). 

Navicula alpina, Smith. 

Pinnularia alpina, Smith, Synop. vol. i. p. 55, pl. xviii. fig. 168; Ra- 
benh. Europ. Diat. p. 213. 

Navicula alpina, Ralfs, in Prit. Inf. p. 906. 

Plate IV. fig. 6. 

Frustule large, on M. V. linear with truncate extremities. 
V. oblong-elliptical, or elliptical-lanceolate, with 
rounded extremities ; central nodule depressed ; striz 

shortened around the central nodule, radiate, distant, 

broad and costate, about 6 or 7 in ‘001". 

The M. V. of this species is conspicuous from the two 

longitudinal, parallel lines of transversely elongated gra- 

nules observable on the connecting zone. 

Hab. Fresh water, subalpine. Aberdeenshire (Dr. 

Dickie) ; Ben M‘Dhui (Mr. P. Grant) ; Loch-Oich deposit, 

Caledonian Canal; Cheviots, Northumberland (A. S. D.). 

Navicula latiuscula, Kiitzing. 

Navicula latiuscula, Kiitz, Bac. p. 98, t. v. fig. 40; Ralfs, in Prit, Inf. 
p- 905; Rabenh, Siissw. Diat. p, 38, t. vi. fig. 61, and Europ. 

Diat. p. 182. 
Navicula patula, Sm. Synop. vol. i. p. 49, pl. xvi. fig. 189. 

Plate IV. fig. 7. 

Frustule large. V. oblong-elliptical, or elliptical-lanceo- 
D2 
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late, with rounded extremities ; striz slightly oblique, 
close, and delicate, 36 in 001". 

This species and the preceding are frequently found 

associated in subalpine localities, especially in lacustrine 

habitats. Both are abundant in a lacustrine deposit from 

Loch Oich on the Caledonian Canal, supplied to me by 

Mr. Hennedy. 

Hab. Fresh water. North-west of Scotland, frequent ; 

Loch-Oich deposit, Caledonian Canal (A. S. D.); Marl, 

Co. Down (Prof. Smith). 

Subsection IV. Valve oblong, linear-elliptical, or linear, with 

rounded or cuneate extremities ; strice fine, transverse, reach- 

ing to the median line. 

Navicula levissima, Kiitzing. 

Navicula levissima, Kiitz. Bac. p. 96, t. xxi. fig. 14; Ralfa, in Prit. Inf. 
p. 895; Sm. Synop. vol. ii. p. 91; Rabenh. Europ. Diat. 
p. 188. 

Stauroneis rectangularis, Greg. Quart. Micr. Journ. vol. ii. p. 99, pl: iv. 
fig. 17. 

Plate V. fig. 2. 

Frustule small. V. hyaline, colourless, linear, sometimes 

slightly inflated in the middle, extremities flattened 
and slightly rounded; striz fine, delicate, about 50 
in ‘001’, transverse, reaching to the median line; 
median line and nodules distinct. 

The appearance of a stauros, as delineated in Prof. Gre- 

gory’s figure, observable on this species when seen by a 

medium magnifying-power, is deceptive; the strize reach 

to the central nodule. 

Hab. Fresh water: frequent. 
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Navicula dirhynchus, Ehrenberg. 

Navicula dirhynchus, Ehren. Amer. p. 181, t. III. i. fig. 11; Kiitz. Bac. 
p. 95, t. xxviii. fig. 48; Rabenh. Siissw. Diat. p. 40, t. vi. 
fig. 48; Ralfs, in Prit. Inf. p. 901. 

Naviewa rhynchocephala, Kiitz., var. parva, Rabenh. Europ. Diat. p.196. 

Plate V. fig. 3. 

Frustule small. V. hyaline, nearly linear, with a slight 
constriction beneath the obtuse extremities; striz 

inconspicuous ; median line dark and conspicuous ; 
terminal nodules not reaching to the apices. 

In outline this species has a strong resemblance to N. 

affinis ; but it is much smaller, and distinguished by the 

apparent absence of striz. 

Hab. Fresh water. R. Coquet Northumberland : fre- 

quent (4. S. D.). 

Navicula Hitchcockii, Ehrenberg. 

Navicula Hitchcockit, Ehren. Amer. p. 180; Mikrogeo. t. V. iii. fig. 11; 
Kiitz. Bac. p. 101; Ralfs, in Prit. Inf. p. 894,-pl. vii. fig. 62. 

Plate V. fig. 4. 

V. oblong, linear, margins triundulate, extremities cuneate, 

slightly incurved, acute; striz fine, transverse, reach- 

ing to the median line and central nodule. 

Hab. Fresh water. Loch-Oich deposit, Caledonian 

Canal (4. 8. D.). I can find no notice of this species 

having been previously discovered in Europe. 
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Navicula dubia, Ehrenberg. 

Navicula dubia, Ehren. Amer. 1848, p. 180, t. II. ii. fig. 8; Kiitz. Bac. 
p. 96, t. xxviii. fig. 61; Rabenh. Siissw. Diat. p. 40, t. vi. 
fig. 60; Greg. Quart. Micr. Journ. vol. iv. p. 3, pl. i. fig. 3; 
Ralfs, in Prit. Inf. p. 902. 

Navicula Peisonis, Grunow, in Wien. Verh. 1860, p. 544, t. i. fig. 28; 
Rabenh. Europ. Diat. p. 202. 

Plate V. fig. 5. 

Frustule small. V. linear, with slightly produced, narrow, 
obtuse, or subacute, extremities; margins straight, or 

slightly triundulate; striz fine, delicate, transverse, 

reaching to the median line and crossed, near the 
margin, by a longitudinal line. 

Distinguished from N. affinis by its much smaller size, 

finer striz, and suddenly produced, narrow extremities. 

Hab. Fresh water. Elgin and Loch Leven, Scotland 

(Prof. Gregory); River Coquet Northumberland (A. 8. D.). 

Navicula Iridis, Ehrenberg. 

Navicula Tridis, Ehren, Amer. 1843, p. 180, t. IV. i. fig. 2; Kiitz. Bac. 
p. 92, t. xxviii. fig. 42; Ralfs, in Prit. Inf. p. 907; Rabenh. 
Europ. Diat. p. 171. 

Pinnularia Iridis, Rabenh. Siissw. Diat. p. 42, t. vi. fig. 1. 
Navicula firma, Sm. Synop. vol. i. p. 48, pl. xvi. fig. 188. 

Plate V. fig. 6. 

Frustule large, on M.V. linear, with rounded. extremities. 
V. linear or linear-elliptical, with rounded extremities 
and conspicuous terminal nodules; striz fine, about 
35 in ‘001", transverse, reaching to the median line, 
shortened opposite the central nodule, and interrupted 
near the margin by a series of wavy longitudinal 
lines. Colour brownish, iridescent. 

This is a distinct and well-marked species, although by 
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some observers considered a variety of N. firma. I have 

found it in a living state in gatherings associated with the 

latter, with N. affinis and N. amphirhynchus. 

Hab. Fresh water: frequent. River Coquet Northum- 

berland (A. 8. D.). 

Navicula firma, Kiitzing. 

Navicula firma, Kiitz. Bac. p. 92, t. xxi. fig. 10; Ralfs, in Prit. Inf. 
p. 909. 

Navicula firma, var. B and y, Sm. Synop. vol. i. p. 48, and vol. ii. p. 90. 
Navicula amphigomphus, Ehren. Amer. 1843, p. 129, t. IL. i. fig. 8, 

and Mikrogeo. numer. figs.; Kiitz. Bac. p. 93, t. xxviii. figs. 
40 & 41; Rabeuh. Siissw. Diat. p. 38, t. vi. fig. 47, and Europ. 
Diat. p. 176; Ralfs, in Prit. Inf. p. 908. 

Pinnularia amphigomphus, Ehren. Amer, t, IL. i. fig. 27, and Mikrogeo. 
t. xiv. fig. 11? 

Navieula dilatata, Ehren, Amer. 1848, p. 180, and Mikrogeo. numer. 
figs,; Kiitz. Bac. p.99; Rabenh. Siissw. Diat. p. 37, and 
Europ. Diat. p. 173; Ralfs, in Prit. Inf. p. 908, 

Navicula affinis, var. b, Rabenh. Europ. Diat. p. 196, and var. 8. am- 
phirhynchus, Grunow, in Wien. Verh. 1860, p. 544, t. iii. fig. 5. 

Navicula pannonica, Grunow, in Wien. Verh. 1860, p. 541, t. ii. fig. 40, 

and Rabenh, Europ. Diat. p. 174 ? 

Plate V. fig. 7. 

V. linear, with cuneate, subacute, or obtuse extremities, or 

linear-elliptical, attenuated towards the obtuse extre- 
mities ; strie fine, granular, about 40 in :001", trans- 
verse, reaching to the median line, shortened opposite 

the central nodule, and interrupted by longitudinal 

wavy lines near the margin; colour brownish. 

In consequence of being subject to considerable variation 

in outline, the position of this species is in a state of great 

confusion. Kiitzing’s typical form was found in the well- 

known fossil diatomaceous earth from Santa Fiore in Italy ; 

as it occurs in this deposit its outline is almost linear, with 

cuneate, obtuse, or subacute, extremities. Ehrenberg, 
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however, had elevated into a species that form of it in 

which the linear margins and cuneate extremities are most 

prominent, and into another species the other variety, in 

which the middle of the valve is more tumid or elliptical ; 

the former he named N. amphigomphus, the latter N. dila- 

tata. Between these two forms, however, every degree of 

gradation is observable; consequently both are synony- 

mous with Kiitzing’s type. The late Prof. Smith unfor- 

tunately, in his ‘Synopsis’ (Joc. cit.) , described and figured 

N. Iridis, Ehren., as the typical N. firma, and referred 

Kiitzing’s original type to it as a variety, as well as the 

N. amphigomphus of Ehrenberg. Rabenhorst (Europ. 

Diat. loc. cit.) first refers N. firma, Kitz., to N. affnis, 

Ehren., as a var., and afterwards places it amongst the 

fossil and extra-European species, referring to it as “fossilis 

in Italia” (p. 226). Should Pinnularia amphigomphus, 

Ehren. (Mikrogeo.), on further investigation prove to be 

a species distinct from N. firma, its specific appellation 

must be retained. 

Navicula microstoma, Kitzing, is synonymous with his 

Nav. lata (Bac. p. 92, t. iii. fig. 51); and although con- 

sidered by Rabenhorst to be identical with N. firma, it is 

evidently a distinct species. It is distinguished by its 

larger size and very turgid middle tapering to the subacute 

extremities, as well as by the series of longitudinal lines 

crossing the strie being placed about midway between the 

median line and the margin. To this species should be 

referred the fine large form occurring in several diatoma- 

ceous deposits from the United States; of this Mr. Kitton 

has given a figure and description (‘Science Gossip,’ April 

1867, p. 156, fig. 158). The American specimens are very 

large and beautiful, especially those in my possession from 

the Cherryfield deposit. 

Hab. Fresh water: frequent. 



NAVICULA AFFINIS. 33 

Navicula affinis, Ehrenberg. 

Navicula affinis, Ehren. Amer. 1843, p. 129, t. I. ii. fig. 7, IT. iii. fig. 2, 
II. iv. fig. 4, II. v. fig. 4, IIL. iii. fig. 8, IV. ii. fig. 6, and IV. 
v. fig. 10; Kiitz. Bac. p. 95, t. xxviii. fig. 65, and t. xxx. figs. 
45 & 46; Sm. Synop. vol. i. p. 50, pl. xvi. fig. 143; Ralfs, in 
Prit. Inf. p. 902, pl. xii. fig. 82; Rabenh. Siissw. Diat. p. 40, 
t. vi. fig. 58, and Europ. Diat. p. 196. 

Navicula ampliata, Ehren. Mikrogeo. t. xv. figs. 832 & 35. 
Navicula hiber, var. 8, Roper, Quart. Micr. Journ. vol. vi. p. 25, pl. iii. 

fig. 10. 
Plate V. fig. 8. 

V. linear, or linear-elliptical, with a gently incurved con- 
striction beneath the rounded extremities; striz fine, 

about 46 in :001", transverse, reaching to the median 
line, shortened opposite the central nodule, and inter- 
rupted by a longitudinal line near to and parallel 
with the-margin. 

Distinguished from N. firma by its much smaller size, 

incurved constriction near the apices, and finer striz; this 

species is not subject to much variation. I cannot agree 

with Rabenhorst that it is the type to which N. firma and 

N. amphirhynchus should be referred as varieties, although 

these species and N. Jridis are closely allied, and present 

a great similarity in the structure of their valves. 

Hab. Fresh water: common. 

Subsection V. Valve suddenly constricted into produced, capitate, 
subcapitate, linear, or mucronate extremities. 

The species included in this subsection are readily 

distinguished from those of Subsection IT. by the sudden, 

and generally deep, constriction of the valve into produced 

extremities ; in the latter the constriction is always gradual 

and tapering and in some instances very slight. Both sub- 

sections form very natural groups; and it is essential for 
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the easy identification of species that they should be sepa- 

rated from each other. 

A. Extremities capitate or subcapitate. 

1. Valve elliptical. 

Navicula amphirhynchus, Ehrenberg. 

Navicula amphirhynchus, Ehren. Amer. 1843, p. 129, t. II. i. fig.10 &c. ; 
Kiitz. Bac. p. 95, t. iv. fig. 18, t. xxi. fig. 11, and t. xxviii. 
fig. 47; Rabenh. Siissw. Diat. p. 40, t. vi. fig. 50; Sm. Synop. 
vol. i, p. 51, pl. xvi. fig. 142; Ralfs, in Prit. Inf. p. 901, pl. xii. 
fig. 6. 

Navicula producta, Smith, Synop. vol. i. p. 51, pl. xvii. fig. 144; Ralfs, 
in Prit. Inf. p. 902, pl. vii. fig. 66; Grunow, in Wien. Verh. 
1860, p. 548, t. ii. fig. 35. 

Navicula affinis, var. c, Rabenh. Europ. Diat. p. 196, var. a. genuina, 

Grunow, in Wien. Verh. 1860, p. 543, t. iii. figs. 2a & 6, & 3, 

Plate V. fig. 9. 

V. elliptical or linear, with produced capitate extremities ; 
striz fine, distinct, granular, about 40 in 001", trans- 
verse in the middle, oblique towards the extremities, 

reaching to the median line, slightly shortened oppo- 
site the central nodule, and interrupted midway be- 
tween the median line and the margin by one or more 
undulating longitudinal lines. Dry valve yellowish 
brown. 

Had. Fresh water: frequent. 

Navicula spherophora, Kiitzing. 

Navicula spherophora, Kiitz, Alg. exs. no, 84, Bae. p. 95, t. iv. fig. 17; 
Sm. Synop. vol. i. p. 52, pl. xvii. fig. 148; Rabenh. Siissw. 
Diat. p. 40, t. vi. fig. 65a, and Europ. Diat. p. 191; Ralfs, in 

Prit. Inf. p. 899. 

Plate V. fig. 10. 

V. elliptical-lanceolate, deeply constricted into produced, 
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capitate apices; strie reaching to the median line, 
transverse in the middle, slightly oblique near the 
extremities, fine, granular, about 40 in 001". 

Rabenhorst, in comparing this species with N. Amphis- 

bena, observes “ Nihilo minus ejus varietas esse mihi vide- 

tur.” He describes it as having convergent transverse and 

very delicate longitudinal strie; the latter, however, have 

no existence. It is a well-marked species, quite distinct 

from N. Amphisbena, and is by no means so common or 

generally distributed. I have never met with it in the 

North of England, where the latter species is common ; 

nor can I find any record of its occurrence in Scotland. 

By the kindness of Mr. T. Eulenstein I have been favoured 

with fine typical specimens from Stuttgart in Germany ; it 

forms one of his beautiful series of typical species, so highly 

deserving the attention of microscopists. 

Hab. Fresh water: not common. Lewes (Prof. Smith) ; 

near Hull, rare (Mr. Norman). 

Navicula anglica, Ralfs. 

Navicula anglica, Ralfs, in Prit. Inf. p. 900; Rabenh, Europ. Diat. 
p. 193. 

Navicula tumida, Sm. Synop. vol. i. p. 58, pl. xvii. fig. 146. 

Plate V. figs. lla & 118. 

Frustule small. V. elliptical, deeply constricted into pro- 
duced, short, capitate apices; strize connivent, con- 
‘spicuous, obscurely granular, 24 in -001", reaching to 
the median line. 

Hab. Fresh water. Bramley near Guildford, Nov. 1850 

(Mr. Capron) ; near Hull, rare (Mr. Norman) ; near Liver- 

pool (Mr. Comber). 
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Navicula punctata, Kiitzing. 

Stauroneis punctata, Kiitz. Bac. p. 106, t. xxi. fig. 9; Sm. Synop. vol. i. 
p. 61, pl. xix. fig. 189; Ralfs, in Prit. Inf. p. 912; Rabenh. 
Europ. Diat. p. 245. 

Stauroptera punctata, Rabenh, Siissw. Diat. p. 50, t. ix. fig. 11. 

Plate V. fig. 12. 

V. elliptical, deeply constricted into produced, capitate 
apices ; striee conspicuous, granular, about 27 in ‘001", 
oblique, reaching to the median line, shortened oppo- 
site to the central nodule, so as to leave a stauronei- 

form, median, blank space. 

This species has been placed in the genus Stauroneis by 

Kiitzing, on account of the peculiar shortening of the 

strie opposite the central nodule ; it is, however, a genuine 
Navicula, belonging to the present group. 

Hab. Fresh water: frequent in clear streams. River 

Coquet Northumberland, April and May (A. 8. D.). 

Navicula Amphisbena, Bory de St. Vincent. 

Navicula Amphisbena, Bory, Encycl. Méthod. 1824; Turp. Dict. cl. 
t. I. 2. figs. 2&9; Ehren. Inf. 1838, p. 178, t. xiii. fig. 7; 
Kiitz. Bac. p. 95, t. iii. figs. 41 & 42; Rabenh. Siissw. Diat. 
p. 40, t. vi. fig. 66, and Europ. Diat. p. 191; Sm. Synop. vol. i. 
p. 51, pl. xvii. fig. 147; Ralfs, in Prit. Inf. p. 899, pl. vii. fig. 72. 

Navicula ventricosa, Ehren. Abhandlg. d. Berl. Ac. 1830, p. 67. ~ 
Frustulia depressa, Kiitz. Synops. p. 21, fig. 27, Alg. ag. dule, Dee. 8, 

1833. 

Plate V. fig. 18. 

V. broad, elliptical, deeply constricted into produced, ro- 
tund, capitate apices; striz fine, close, about 40 in 

001", oblique and slightly curved, reaching to the 
median line near the extremities, gradually shortened 
towards the middle of the valve, so as to leave a 
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broadly lanceolate, median, blank space. Colour yel- 
lowish brown. 

Hab. Fresh water: common. 

Navicula cryptocephala, Kiitzing. 

Navicula eryptocephala, Kiitz. Bac. p. 95, t. iii. figs. 20 & 26; Sm. 
Synop. vol. i. p. 58, pl. xvii. fig. 155; Rabenh. Siissw. Diat. 
p. 39, t. vi. fig. 71, and Europ. Diat. p. 198; Ralfs, in Prit. 
Inf. p. 901. 

Plate V. fig. 14. 

Frustule minute. V. elliptical-lanceolate, deeply con- 
stricted into produced, short, capitate apices; striz 
faint, 56 in 001", transverse, reaching to the median . 
line. 

Hab. Fresh water. Frequent in mountain-streams. R. 

Coquet Northumberland, May (A. S. D.). 

Navicula undosa, Ehrenberg. 

Navicula undosa, Ehren. Amer. p. 181, t. IL. ii. fig. 10, Mikrogeo. t. 
XXXIX. iii. fig. 90; Kiitz. Bac. p. 101, t. xxviii. fig. 83; 
Rabenh. Siissw. Diat. p. 41, t. vi. fig. 56, and Europ, Diat. 
p. 209; Ralfs, in Prit. Inf. p. 895. 

Navicula quinquenodis, Grunow, in Wien. Verh. 1860, p. 522, t. i. fig. 33. 

Plate VI. fig. 1. 

Frustule small. V. broad, short, elliptical; margins tri- 
undulate ; extremities produced, broad, subcapitate ; 

striz transverse, indistinct. 

Hab. Fresh water: not common. Near Hull (Mr. 

Norman) ; Whissonsett, Norfolk (Mr. Kitton). 
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2. Valve sublinear, with a median sinuous constriction. 

Navicula incurva, Gregory. 

Navicula ncurva, Greg. Quart. Micr. Journ. vol. iv. p. 8, pl. i. fig. 26; 
Ralfs, in Prit. Inf. p. 893; Rabenh. Europ. Diat. p. 203. 

Navicula? Biblarium?, Ehren. Mikrogeo. t. XVII. i. figs. 8 & 9? 

Plate VI. fig. 2. 

Frustule small. V. hyaline, oblong, with incurved mar- 
gins, and produced, broad, subcapitate extremities ; 
striz obscure. 

Hab. Fresh water. River Findhorn, Loch Leven, Scot- 

land (Prof. Gregory). 

Navicula binodis, Ehrenberg. 

Navicula binodis, Ehren. Abh. Berl. 1840, p. 18; Kiitz. Bac. p.100, t, iii. 
fig. 35; Rabenh. Stissw. Diat. p. 41, t. v. fig. 5, and Europ. 
Diat. p. 203; Sm. Synop. vol. i. p. 53, pl. xvii. fig. 159; Ralfs, 
in Prit. Inf. p. 893. 

Fragillaria? binodis, Ehren. Amer, 1843, p, 127, 

Plate VI. fig. 3. 

Frustule minute. V. oblong, divided into two suborbicular 
lobes by a median sinuous constriction; extremities 

produced, narrow, nearly linear, obtuse ; strize obscure. 

Hab. Fresh water: frequent. 

8. Valve lanceolate. 

Navicula rhynchocephala, Kiitzing. 

Navicula rhynchocephala, Kiitz. Bac. t. xxx. fig. 85; Sm. Synop. vol. i. 
p. 47, pl. xvi. fig. 182; Ralfs, in Prit. Inf. p. 900, pl. vii. 
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fig. 68; Rabenh. Siissw. Diat. p. 39, t. vi. fig. 68, and Europ. 
Diat. p. 196. 

Plate VI. fig. 4. 

V. elliptical-lanceolate, attenuated into Frustule small. 

produced, capitate extremities; striz coarse, costate, 

about 24 in 001", connivent, reaching to the median 
line. 

Hab. Fresh water: common. 

Navicula ambigua, Ehrenberg. 

Navicula ambigua, Ehren. Amer. 1848, p. 129, t. IL. ii. fig. 9, and 
Mikrogeo. t. xv. B. fig. 15; Kiitz. Bac. p. 95, t. xxviii. fig. 66, 
Spec. Alg. p. 75; Sm. Synop. vol. i. p. 51, pl. xvi. fig. 149; 
Ralfs, in Prit. Inf. p. 902; Rabenh. Siissw. Diat. p. 40, t. vi. 
fig. 59, and Europ. Diat. p. 192. 

Plate VI. fig. 5. 

V. broadly elliptical-lanceolate with produced, narrow, 
capitate extremities; strie fine, delicate, 36 in 001", 
transverse, reaching to the median line. 

Hab. Fresh water: frequent. 

Navicula cuspidata, Kiitzing. 

Navicula cuspidata, Kiitz. Bac. p. 94, t. iii. figs. 24 & 387; Sm. Synop. 
vol. i. p. 47, pl. xvi. fig. 181; Ralfs, in Prit. Inf. p. 9085, pl. xii. 
fig. 5; Rabenh. Siissw. Diat. p. 87, t. v. fig. 16, and Europ. 
Diat. p. 170. 

Plate VI. fig. 6. 

V. broadly lanceolate, tapering into slightly produced, sub- 
capitate apices ; striz fine, delicate, 36 in -001", trans- 
verse, reaching to the median line. 

Hab. Fresh water : common. 
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B. Extremities linear or mucronate. 

Navicula Rostellum, Smith. 

Navicula Rostellum, Sm. Synop. vol. ii. p. 93; Ralfs, in Prit. Inf. p. 900; 
Rabenh. Europ. Diat. p. 195. 

Navicula apiculata, Greg. Quart. Micr. Journ. vol. iv. p. 4, pl. i. fig. 18, 

Plate VI. fig. 7. 

Frustule small. V. broadly elliptical-lanceolate, suddenly 
constricted into produced, linear, short, obtuse apices ; 
strive indistinct, 80 in ‘001". . 

Hab. Fresh water. Grasmere, Aug. 1853 (Prof. Smith) ; 

Falls of Tummel, July 1854 (Dr. Greville) ; Mull earth, 
Elgin, &c. (Prof. Gregory). 

Navicula integra, Smith. 

Pinnularia integra, Sm. Synop. vol. ii. p. 96; Rabenh. Europ. Diat. 
p. 220. 

Pinnularia rostrata, Greg. Quart. Micr. Journ. vol. iv. p. 4, pl. i. fig. 14, 
Navicula integra, Ralfs, in Prit. Inf. p. 895. 

Plate VI. fig. 8. 

Frustule minute. V. elliptical-lanceolate, slightly inflated 
in the middle and suddenly constricted into produced, 
mucronate apices; striz fine, indistinct, reaching to 
the median line, stouter and more distant around the 

central nodule. 

Hab. Fresh water. Powmouth Ayrshire (Prof. W. 

Arnott) ; various localities in Scotland (Prof. Gregory) ; 

River Coquet Northumberland (A. 8. D.). 



NAVICULA SERIANS 4) 

Subsection VI. Valve lanceolate ; strie fine, transverse, or slightly 

oblique, reaching to the median line. 

Navicula fulva, Nitzsch. 

Frustulia fulva, Nitzsch (ex parte), Breitage, p. 87, t. iii. fig. 19 (1817). 
Navicula fulua, Ehren. Inf. 1838, p. 177, t. xiii. fig. 6, Mikrogeo. numer. 

figs.; Rabenh. Siissw. Diat. p. 37, t. v. fig. 17, and t. vi. fig. 62. 
Navicula cuspidata, Kiitz. Bac. p. 94; Ralfs, in Prit. Inf. p. 905. var. 

Rabenh. Europ. Diat. p. 170, 

Plate VI. fig. 9. 

V. lanceolate, slightly constricted beneath the obtuse 
extremities ; striz slightly oblique, fine, about 30 in 
001". 

After a very careful comparison of this form with 

N. cuspidata, Kiitz., which it closely resembles in general 

outline, I have considered it necessary to reestablish it as 

a species by separating it from the latter, from which it 

differs essentially in its smaller, narrower, and yellowish- 

brown-coloured valve, with unproduced extremities, coarser 

and distinctly oblique striz. 

Hab. Fresh water in subalpine localities. Loch-Oich 

deposit (A. S. D.). 

Navicula serians, De Brébisson. 

Navicula serians, Bréb. in Kiitz. Bac. p. 92, t. xxx. fig. 28; Rabenh. 
Siissw. Diat. p. 38, t. vi. fig. 51, and Europ. Diat. p. 172; 
Sm. Synop. vol. i. p. 47, pl. xvi. fig. 180; Ralfs, in Prit. Inf. 

. 904. 
Navicula a Ehren, Amer. 1848, t. I. iii. fig. 4, t. IL. vi. fig. 27, 

and t. IV. i. fig. 6, and Mikrogeo. numer. figs. 
Navicula punctulata, Ehren. Mikrogeo. t. XVI. i. fig. 1. 

Plate VI. fig. 10. 

V. rhomboid-lanceolate, with subacute extremities ; striz 

E 
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transverse, fine, granular, about 60 in ‘OOL", shortened 

opposite the central nodule. Colour of dry valve 
brown. 

The “longitudinal striz,” as they are termed in this 
species, appear to be produced by plicz or folds on the 
surface of the valve. 

Hab. Fresh water: frequent in boggy pools in elevated, 

exposed, or subalpine localities. 

Navicula rhomboides, Ehrenberg. 

Navicula rhomboides, Ehren. Amer. 1848, t. IIT. i. fig. 15; Kiitz. Bac. 
p. 94, t. xxviii. fig. 45, and t, xxx. fig. 44; Rabenh. Siissw. 
Diat. p. 38, t.v. fig. 18, and Europ. Diat. p.171; Sm. Synop. 
vol. i. p. 46, pl. xvi. fig. 129, and vol. ii. p.90; Ralfs, in Prit. 
Inf. p. 903, 

Plate VI. fig. 11. 

V. rhomboid-lanceolate, nearly quadrangular, extremities 
slightly obtuse, or rounded ; striz fine, indistinct, 85 
in ‘001", transverse, reaching to the median line. 

Hab. Fresh water: frequent, especially in boggy pools in 

subalpine localities. 

Navicula crassinervia, De Brébisson. 

Navicula crassinervia, Bréb. in Sm. Synop. vol. i. p. 47, pl. xxxi. fig. 271; 
Ralfs, in Prit. Inf. p. 900. 

Frustulia saxonica, forma aquatica, Rabenh. Europ. Diat. p. 227. 

Plate VI. fig. 12. 

Frustule small. V. hyaline, lanceolate, gently constricted 
beneath the obtuse extremities ; strise obscure. 

Hab, Fresh water: alpine or subalpine. Snow-mud, 

Grampians (Dr. Dickie); Cheviots, Northumberland, abun- 

dant in peat-mosses in exposed situations (4. 8. D.). 
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Navicula veneta, Kiitzing. 

Navicula veneta, Kiitz. Bac. p. 96, t. xxx. fig. 76; Rabenh. Siissw. Diat. 
p- 39, t. vi. fig. 83; Ralfs, in Prit. Inf, p. 901. 

Navicula gregaria, Donkin, Quart. Micr. Journ. n. s. vol. i. p. 10, pl. i. 
fig. 10; Rabenh. Europ. Diat. p. 177. 

Navicula eryptocephala, var., Rabenh, Europ. Diat. p. 198. 

Plate VI. fig. 13. 

Frustule minute. V. broadly lanceolate, with slightly pro- 
duced subacute apices; strie rather indistinct, fine, 

connivent, reaching to the median line. 

This, though minute, is an exceedingly interesting 

species, in consequence of having the power of locomotion 

very highly developed. After having been well shook in a 

bottle and then placed under the microscope, it displays at 

first great uneasiness and activity ; several individuals may 

be seen directing their course simultaneously, and as it 

were voluntarily, towards any extraneous object near them ; 

to this they soon attach themselves in groups and adhere 

with wonderful tenacity, remaining at rest when they have 

once fixed themselves. This highly interesting pheno- 

menon can be readily observed, as this species is very 

abundant, and may be collected in large quantities. 

Hab. Submarine. It is abundant in estuaries and har- 

bours between tide-marks, especially where small streams 

pass over the sandy beach into the sea. In such situations 

it is therefore covered with fresh water for a short period 

during ebb tide and with salt-water for several hours during 

the flow. It is not, however, confined to the beach, but 

frequently forms an olive stratum ou the surface of piers, 

stones, and piles in our harbours. 
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Navicula Crucicula, Smith. 

Stauroneis Crucicula, Sm. Synop. vol. i. p. 60, pl. xix. fig. 192; Ralfs, 
in Prit. Inf. p. 912, pl. vii. fig. 64; Rabenh. Europ. Diat. 
p. 261. : 

Plate VI. fig. 14. 

V. broadly lanceolate, or elliptical-lanceolate, slightly con- 
stricted beneath the obtuse apices; striz fine, close, 

slightly oblique, coarse and distant opposite the 
central nodule. : 

The appearance of a stawros, which this species presents, 

in the middle of the valve, when viewed with a low power, 

is deceptive; a careful examination with a high power 

shows the appearance to be produced by a peculiar modi- 

fication of the strie opposite the central nodule, where 

they are stout, opaque, and distant. 

Hab. Brackish water. Belfast Bay, Aug. 1849 (Prof. 

Smith). Estuary of River Blyth, Northumberland 

(A. 8. D.). 

Subsection VII. Valve cruciform ; stric fine, transverse, reaching 

to the median line, 

Navicula Follis, Ehrenberg. 

Navicula Follis, Ehren, Inf. 1888, p. 179; Mikrogeo. t. XVI. i. fig. 14, 

and ii. fig. 12, t. XVII. i. fig. 15, and ii. fig. 21. 
Navicula Crux, Ehren. Inf. p, 184. 

Navicula inflata, Kiitz. Bac. p. 99, t. iii. fig. 36. 1 and 2; Rabenh. 

Siissw. Diat. p. 41, t. v. fig. 10, and Europ. Diat. p. 191; 
Ralfs, in Prit. Inf. p. 899. 

Frustulia inflata, Kiitz, Syn. 1833, t. i. fig. 14. 

Plate V1. fig. 15. 

Frustule small. V. cruciform, with incurved sides and 



NAVICULA FOLLIS. 45 

slightly turgid, obtuse apices; strie fine, transverse, 

distinctly granular, reaching to the median line. 

Kiitzing refers this form to his N. inflata; but it is 

evident that under this name he has included two widely 

different species, one of which (his typical form) he deline- 

ates as unstriated, the other, which he names the variety, 

being striated; the latter is the Pinnularia inflata of 

Rabenhorst (Siissw. Diat.), and apparently identical with 

Navicula inflata of the ‘Synopsis’ and of the present work, 

as will be seen by the synonyms I have given of that 

species. It follows therefore that the typical N. inflata of 

Kiitzing must be reduced to a synonym of N. Follis. 

Rabenhorst, more recently (Europ. Diat.), has reunited 

his P. inflata and N. inflata, Kiitz., with a single descrip- 

tion for both, representing the striz to be from 26 to 80 

in ‘001", and distinctly granular. Mr. Ralfs, on the con- 

trary, states that the strie are absent or indistinct; he, 

however, like Rabenhorst, refers N. Follis to the typical 

N. inflata of Kitzing. I consider N. Follis to be quite 

distinct from N. Trochus, Ehren. 

Hab. Fresh water: rare. Near Heigham, Norfolk (Mr. 

Kitton). I have found it in the Loch-Oich deposit, Cale- 

donian Canal, from which the specimen figured was 

obtained. 

Subsection VIII. Valve divided into two lobes by a median sinuous 

constriction ; strice reaching to the median line, but divided 

into two sections by a longitudinal groove. 

This subsection comprises the genus Diploneis of Ehren- 

berg. Although an exceedingly natural group, its members 

are not distinguishable from the Navicule by any decided 

generic characters. They are all recognized by two essen- 
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tial features—by the median constriction of the valve and 

by the division of the strie into an outer conspicuous, and an 

inner fainter section, by an intersecting longitudinal groove ; 

this latter character connects them with Division A of 

Subsection I., in which it is also developed, especially in 

N. lineata and N. suborbicularis. 

Navicula Crabro, Ehrenberg. 

Navicula Crabro, Ehren. in Kiitz. Spec. Alg. p. 83; Sm. Synop. vol. 
ii, p. 94; Ralfs, in Prit. Inf. p. 804; Rabenh. Europ. Diat. 
p. 204. 

Navicula pandura, Bréb. Diat. de Cherb. fig. 4; Greg. Trans. Mier. 
Soc. n. 8, vol. iv. p. 43, pl. v. fig. 11; Ralfs, in Prit. Inf, 893. 

Navicula nitida, Greg. Trans. Micr. Soc. n. s, vol. iv. p. 44, pl. v. figs. 
12 & 12%, 

Navicula didyma, costate var., Greg. Trans. Micr. Soc, n.s. vol. iv. p. 45, 
pl. v. fig. 15. 

Pinnularia Crabro, Ehren. Berlin, 1844; Rabenh. Europ. Diat. p. 219. 
Pinnularia pandura, Bréb., var, 8. elongata, Greg. Diat. of the Clyde, 

p. 17, pl. i. fig. 22. 
Diploneis Crabro, Ehren. Mikrogeo. t. xix. fig. 29. 

Plate VII. figs. la & 18. 

Frustule large. V. panduriform, with cuneate, obtuse 
extremities ; striz subparallel, nearly transverse, cos- 

tate, or obscurely granular, coarse, about 11 in ‘001", 
interrupted by a straight longitudinal groove into a 
broad outer and a narrow inner section, the latter 
consisting of a longitudinal row of conspicuous hemi- 
spherical nodules. 

No better illustration than this species could be 

selected to show the necessity for abolishing the genus 

Pinnularia, and the confusion its establishment has created. 

It will be seen by the synonyms given that N. Crabro has 

been placed in the genus Navicula by some observers and 

in Pinnularia by others, while by others, again, it has been 

referred to both these genera. It is subject to considerable 
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variation in size and outline; in some specimens an 0d- 

securely granular appearance of the strie can be observed, 

or rather the striz present the appearance of being tipped 

with granules, while in others they appear costate. Fur- 

ther, I have in certain portions of the valve, especially in 

very large specimens from the Red Sea, seen a granular 

appearance, not observable in other portions. After a 

most careful examination and comparison of numerous 

specimens from various localities, including those of 

Pinnularia pandura, Bréb., var. 8. elongata, of Prof. Gre- 

gory, sent to me by him from the Estuary of the Clyde, I 

feel convinced that the latter form is the typical N. Crabro 

of Ehrenberg. 

The form which Dr. Greville has figured as N. Crabro 

(Quart. Micr. Journ. vol. v. p. 7, pl. ui. fig. 11), from the 

West Indies, is, as I have ascertained from authentic 

specimens, and as believed by Mr. Ralfs, a different and 

distinct species, for which I suggest the name of N. Gre- 

villei ; it is smaller than N. Craéro, and distinguished by its 

compactly granular strie, which radiate from the centre of 

each lobe, and are much more conspicuous near the margin. 

Navicula interrupta, Kiitzing. 

Navicula interrupta, Kiitz. Bac. p. 100, t. xxix. fig. 93; Ralfs, in Prit. 

Inf. p. 894. 

Novicula ——, Bailey, in Amer. Journ. of Science, 1842, pl. il. fig. 18. 

Plate VII. fig. 2. 

V. divided into two oval or suborbicular lobes by a deep 

sinuous constriction; strie costate and radiating 

from the middle of each lobe, outer section coarse and 

conspicuous ; inner narrow, linear, faint ; intersecting 

groove straight ; median line broad. 

This species is readily distinguished from N. Apis, which 
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it much resembles in size and outline, by its conspicuous 

costate strie radiating from the middle of each lobe. 

Kiitzing’s figure is very characteristic. Rabenhorst by his 

description appears to have confounded it with N. Apis. 

Hab. Brackish water. Estuary of River Coquet, North- 

umberland (A. S. D.). 

Navicula Apis, Ehrenberg. 

Navicula Apis, Ehren. Amer, p. 182, t. III. vii. fig. 18; Kiitz. Bac. 
p. 100, t. xxviii. fig. 76; Rabenh. Stissw. Diat. p. 46, pl. vi. 
fig. 28; Ralfs, in Prit. Inf. p. 894. 

Navicula didyma, var., Sm. Synop. vol. i. p. 58, pl. xvii. fig. 1544’; 

Ralfs, in Prit. Inf. pl. vii. fig. 61; Rabenh. Europ. Diat. p. 203. 
Navicula interrupta, Kiitz.; Rabenh. Europ. Diat. p. 205. 

Plate VII. fig. 3. 

V. deeply constricted into two oval or suborbicular lobes ; 
strie nearly transverse, granular, about 26 in ‘001"; 

outer section conspicuous, inner narrow, faint, and 

linear; median line broad. 

The utmost confusion prevails concerning this species, 

which nevertheless possesses very definite and distinctive 

characters. The original figures and descriptions of it by 

Ehrenberg and Kiitzing represent the strize to be parallel 

and granular, and the valve.to be constricted into two 

nearly semiorbicular lobes (‘‘media in partes duas fere 

semiorbiculares constricta, apicibus obtusis, pinnulis aspe- 

ris”). The late Prof. Smith unfortunately described it and 

N. interrupta, Kiitz., as synonymous with and constituting 

an ordinary form of N. didyma, Ehren. Rabenhorst 

(Europ. Diat.) refers N. Apis to N. didyma as a variety 

with subparallel strie, and evidently confounds it with N. 

interrupta, Kiitz., which he erroneously describes as having 

granular subradiating strie ; this description is not appli- 
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cable to it, but to N. Apis. Kiitzing’s figure of N. inter- 
rupta represents it as having costate strie radiating from 
the middle of each lobe, not granular and parallel as in his 
and Ehrenberg’s figures of N. Apis. 

Hab. Brackish water: frequent. Estuary of River Co- 

quet, Northumberland (4. S. D.). 

Navicula incurvata, Gregory. 

Navieula incurvata, Greg. Trans. Micr. Soc. n. 8. vol. iv. p. 44, pl. v. 
fig. 13; Ralfs, in Prit. Inf. p. 893. 

Navicula splendida, Greg., var., Rabenh. Europ. Diat. p. 204. 
Navicula interrupta, Kiitz., Grunow, in Wien. Verh. 1860, p. 531, t. iit. 

fig. 20. 

Plate VII. fig. 4. 

V. somewhat elongate, divided into two elliptical lobes by 
a gently sinuous constriction; striz subparallel, fine, 
granular, about 35 to 40 in ‘001"; inner section ob- 
scure, linear; median line broad, tapering towards the 
terminal nodules; central nodule large, orbicular. 

Hab. Submarine. Glenshira sand and Estuary of the 

Clyde (Prof. Gregory) ; Estuary of River Coquet, North- 

umberland (A. S. D.). 

Navicula Entomon, Ehrenberg. 

Navicula Entomon, Ehren. Leb. Kr. 1840; Kiitz. Bac. p. 100, t. xxviii. 
fig. 74; Ralfs, in Prit. Inf. p. 893. 

Pinnularia Entomon, Ehren. Amer. 1844, t. I. i. figs. 8 & 4; Rabenh. 

Europ. Diat. p. 218. 
Diploneis Entomon, Ehren. Mikrogeo. t. xix. fig. 80. 
Navicula splendida, Greg. Trans. Micr. Soc. n. s. vol. iv. p. 44, pl. v. 

fig. 14; Ralfs, in Prit. Inf. p. 893; Rabenh. Europ. Diat. 

p- 204. 

Plate VII. fig. 5. 

Frustule large. V. divided by a gentle sinuous constriction 

F 



50 NAVICULEE. 

into two oblong lobes with rounded or subcuneate 

obtuse extremities; striz distinctly granular, about 
20 in 001", transverse in the middle, oblique towards 

the extremities, outer band conspicuous, inner faint, 
linear; central nodule large, bulging. 

Hab, Salt water. Glenshira sand, Estuary of the Clyde 

(Prof. Gregory). Cresswell, Northumberland (A. S. D). 

Navicula Musca, Gregory. 

Navicula Musca, Greg. Diat. of the Clyde, p. 7, pl. i. fig. 6; Ralfs, in 
Prit. Inf. p. 893; Rabenh. Europ. Diat. p. 204. 

Navicula constricta, Grunow, in Wien. Verh. 1860, p. 585, t. i. fig. 18; 
Rabenh. Europ. Diat. p. 205. 

Plate VII. fig. 6. 

Frustule small. V. short, with a sinuous constriction in 

the middle and cuneate acute, or subacute, extremi- 

ties; outer section of striz coarse and obscurely 
granular, about 18 in 001", oblique, inner section 
obscure; median line broad. 

The indistinctness of the inner band of strie within the 

longitudinal intersecting groove gives to this species the 

appearance of having a marginal band of coarse costate- 

looking strie. 

Hab. Salt water. Estuary of the Clyde and Loch Fine 

(Prof. Gregory). 

Navicula Bombus, Ehrenberg. 

Navicula Bombus, Ehren., Kiitz. Spec. Alg. p. 83; Ralfs, in Prit. Inf. 
p. 893; Greg. Diat. of the Clyde, p. 12, pl.i. fig. 12; Rabenh. 
Europ. Diat. p. 204. 

Pinnularia Bombus, Ehren. Berlin. 1844, 
Diploneis Bombus, Ehren, Mikrogeo. t. xix. fig. 31, 
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Navicula didyma, Ehren., Sm. Synop. vol. i. pl. xvii. fig. 154a. Forma 
typica, Rabenh. Europ. Diat. p. 203. New var. Greg. Trans. 
Micr. Soc. n. s, vol. iv. p. 45, pl. v. fig. 16. 

Plate VII. figs. 7a & 76. 

V. divided by a sinuous constriction into two broad, some- 
what unegual lobes, with subcuneate, or rounded, ex- 

tremities ; striz radiating, coarsely granular, about 
20 in 001"; inner section faint, longitudinal intersect- 

ing groove incurved; median line broad, tapering 
towards the terminal nodules. 

This species is very variable in size and outline, and every 

degree of gradation between the two forms figured is met 

with. 

Hab. Brackish water: common. 
+ 

Navicula didyma, Ehrenberg. 

Navicula didyma, Ehren., Kiitz. Bac. p. 100, t. iv. fig. 7, t. xxviii. fig. 75; 
Ralfs, in Prit. Inf. pl. xv. fig. 12. var. pinnis manifestis, 
Rabenh. Europ. Diat. p. 208. 

Pinndlaria didyma, Ehren. Amer. II, iv. fig. 3; Rabenh. Siissw. Diat. 
p. 46, pl. vi. fig. 26. 

Diploneis didyma, Ehren. Mikrogeo. t. xix. fig. 32. 

Plate VII. figs. 8a & 86. 

V. oblong, slightly constricted in the middle, extremities 
broadly rounded ; striz subparallel, nearly transverse, 

coarse, obscurely granular, about 17 in ‘001"; outer 
section very conspicuous, inner faint and linear. 

The species originally described and figured by Ehren- 

berg as Pinnularia didyma seems to have been lost sight 

of by recent observers, although his description as given 

by Kiitzing is sufficiently plain (striata, latiuscula, media 
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leviter constricta, apice late rotundata) ; his figure repre- 

sents it with parallel strig. More recently, in the ‘ Mikro- 

geologie,’ he has given a more definite figure, which re- 

sembles the form selected in the present work to represent 

N. didyma wore closely than any other with which I am 

acquainted. In both of Ehrenberg’s figures the strie are 

parallel, or transverse, and conspicuous. Prof. Smith, in 

the ‘Synopsis,’ figured two widely different species as 

ordinary forms of N. didyma,—one being, as he states, N. 

Apis, Ehren., while the other is evidently the less con- 

stricted form of N. Bombus, Ehren. Rabenhorst, in 1853 

(Siissw. Diat.), appears to have reproduced Ehrenberg’s 

description and figure ; in his recent work, however (Europ. 

Diat.), his description of N. didyma is applicable to N. 

Bombus, Ehren., and certainly not to Ehrenberg’s type of 

the former, which he has reduced to a mere variety (pinnis 

manifestis) ; he has also made N. Apis, Ehren., another 

variety (pinnis subparallelis) . 

These observations will tend to explain the great confu- 

sion with which the present species has been surrounded, 

and the difficulty of ascertaining which is really the original 

Pin. didyma of Ehrenberg. 

Hab. Salt or brackish water: frequent. Coast of Nor- 

thumberland (4. S. D.). 
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Section IT. Vatve NARRow, MORE OR LESS CONVEX. 

It will be observed that the valve, in species typical of 
Section I. (such as Navicula elliptica or N. pretexta), is 
much flattened and broad in proportion to its length, so 
that the entire frustule is very much broader on its S. V. 

than on its M. V., which is linear and comparatively 
narrow. In Section II., however, the relative proportions 

of the valve and of the frustule are entirely reversed 

(especially in the more typical forms, such as N. Northum- 

brica and its allies): the former is highly convex and 

narrow in proportion to its length, while the latter is very 

much broader on its M. V. than on its S. V. But as 

these two opposite types of development are receded from 

in the more aberrant or less typical species, we find the 

distinctive features of the two sections more and more 

diminished until they approximate each other very closely. 

In consequence of this fact an obstacle presents itself 

to the splitting up of the huge genus Navicula into two 

distinct genera. However the two primary sections into 

which I have divided it may be regarded as equivalent to 

subgenera which gradually approximate to each other, or 

become almost merged, through the medium of species in 

which the sectional or subgeneric characters become less 

and less distinct. 

Subsection I. Valve highly convex, compressed laterally into a 

keel elevated towards the extremities and depressed in the 

middle. Frustule on M. V. broader than on S.V., con- 

stricted in the middle and expanded towards the extremities. 

In the peculiar configuration of the valves and of the 

frustule, the species of this subsection are allied to the 

genera Amphiprora and Donkinia, between which and the 

G 
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Navicule they form a connecting link; they constitute a 

highly natural group, in which the typical characters of 

Section II. are most highly developed. 

A. Valve lanceolate, linear-lanceolate, or linear ; strie conspicuous, 
costate, or obscurely granular, 

Navicula Northumbrica, Donkin. 

Navicula Northumbrica, Quart. Micr. Journ. n.s, vol. i. p. 9, pl. i. fig. 5; 
Rabenh. Europ. Diat. p. 175. 

Plate VIII. figs. la & 18. 

Frustule on M. V. very broad, quadrangular, slightly con- 
stricted in the middle, central nodules prominent, ex- 
tremities truncate with slightly rounded angles. V. 
very narrow, lanceolate, acute; striz transverse, ob- 

scurely granular, about 28 in ‘001", those opposite the 
central nodule coarser, opaque, and slightly convergent. 

The lateral compression of the valve in this species is so 

great that the distance between the two margins is less 

than that between the margin and the median line; conse- 

quently it is difficult to obtain a S. V. of the valve, which 

generally presents only one of its sides for observation. 

Hab. Marine. Cresswell, Tynemouth, and other locali- 

ties on the sandy beach of Northumberland: abundant. 

Cumbrae, Clyde ; and Teignmouth, 8. Devon (Prof. Walker 

Arnott). 

Navicula inflexa, Gregory. 

Pinnularia infleva, Greg. Trans. Micr. Soc. n.s. vol. iv. p. 48, pl. v. 

fig. 20; Rabenh. Europ. Diat. p. 218. 
Navicula inflera, Ralfs, in Prit. Inf. p. 905. 

Plate VIII. figs. 2a & 20. 

Frustule small, on M. V. broad, constricted in the middle, 
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extremities truncate-rotund. V. lanceolate, subacute, 
terminal nodules conspicuous ; striz distinct, oblique, 
connivent, and slightly shortened around the central 
nodule, reaching to the median line, about 25 in 
001". 

Hab. Marine. Glenshira sand; Estuary of the Clyde 
(Prof. Gregory) ; Linemouth, coast of Northumberland, 
abundant (A. S. D.). 

Navicula longa, Gregory. 

Pinnularia longa, Greg. Trans, Micr. Soc. n. s, vol. iv. p. 47, pl. v. fig. 18; 
Rabenh. Europ. Diat. p. 218. 

Navicula longa, Ralfs, in Prit, Inf. p, 906, 

Plate VIIL figs. 3a & 36, 

Frustule much elongated, on M. V, narrow, slightly con- 

stricted in the middle, angles rounded. V. narrow, 
lanceolate, acute; strie distant, coarse and costate, 

about 14 in :001", oblique, reaching to the median 

line and shortened opposite the central nodule. 

Hab, Marine. Glenshira sand, Lamlash Bay, Isle of 

Arran, and Estuary of the Clyde (Prof. Gregory). 

Navicula cancellata, Donkin. 

Navicula truncata, Donk. Quart. Micr. Journ. un. s. vol. i. p. 9, pl. i. fig. 4. 
Pinnularia truncata, Rabenh, Europ. Diat..p. 217. 

Plate VIII. figs. 4a & 46. 

Frustule on M. V. broad, oblong, rectangular, constricted 
in the middle, extremities truncate, angles prominent. 

V. narrow, linear, or linear-lanceolate, extremities 

tapering, acute or subacute; strie reaching to the 
median line, shortened opposite the central nodule, 
transverse and parallel, coarse and costate, from 14 
to 15 in 001". 

G2 
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Hab. Marine. Abundant in sand-gatherings, coast of 

Northumberland (A. S. D.). Isle of Arran and Estuary 

of the Clyde (Prof. Gregory). 

Navicula arenaria, Donkin. 

Navicula arenaria, Donk. Quart. Mier. Journ. n.s. vol. i. p. 10, pl. i. 
fig. 9; Rabenh. Europ. Diat. p. 177. 

Plate VIII. figs. 5a & 58. 

Frustule on M. V. oblong, slightly constricted in the 
middle, extremities truncate. V. narrow, lanceolate, 
slightly constricted near the acute extremities ; strie 
costate, conspicuous, connivent, reaching to the me- 
dian line. 

Hab. Marine. Abundant in sand-gatherings, coast of 

Northumberland (A. 8. D.). 

Navicula apiculata, De Brébisson. 

Navicula apiculata, Bréb, Diat. de Cherb. p. 16, fig. 5; Ralfs, in Prit. 

Inf. p. 903. 
Pinnularia rostellata, Greg. Diat. of the Clyde, p. 16, pl. i. fig. 20, 

Plate VIIL figs. 6a & 66. 

Frustule on M. V. broad, oblong, constricted in the middle, 
extremities truncate, angles bevelled. V. linear, con- 
stricted into tapering, acute apices; strize reaching to 
the median line, very oblique towards the extremities, 
transverse opposite the central nodule, costate, some- 
what distant, about 18 in -001". 

This species is closely allied to N. cancellata, though 

smaller ; its frustule on M. V. is easily recognized from 

that of the latter by the oblique striz curving towards the 
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extremities, instead of appearing as transverse parallel 

bars. 

Hab. Marine. Lamlash Bay, Isle of Arran, and Loch 

Fine (Prof. Gregory) ; coast of Northumberland, plentiful 

in sand-gatherings (A. S. D.). 

Navicula minor, Gregory. 

Navicula minor, Greg. Diat. of the Clyde, p. 5, pl. i. fig. 1; Ralfs, in 
Prit, Inf, p. 909; Rabenh. Europ. Diat. p.177. 

Plate VIII. figs. 7@ & 7 6. 

Frustule small, on M. V. oblong, constricted in the middle, 

extremities truncate, angles bevelled. V. elliptical, 
lanceolate, extremities acute, slightly acuminated ; 

strie oblique, connivent, distinct, 35 in ‘001", some- 
what shortened in the middle of the valve. 

Hab. Marine. Loch Fine (Prof. Gregory). Tyne- 

mouth, Northumberland, frequent in sand-gatherings 

(A. 8. D.). 

Navicula fortis, Gregory. 

Pinnularia fortis, Greg. Trans. Micr. Soc. n. gs. vol. iv. p. 47, pl. v. 
fig. 19; Rabenh. Europ. Diat. p. 215, 

Navicula fortis, Ralfs, in Prit. Inf. p. 905. 

Plate VIIL figs. 8a, 8b, & 8c, 

Frustule small, on M. V. broad, short, quadrangular, con- 
stricted in the middle, angles slightly rounded, ex- 
tremities truncate. V. broadly lanceolate or lozenge- 
shaped, obtuse; striz reaching to the median line, 
slightly oblique and connivent, coarse and costate, 
about 16 in :001". 

This species is somewhat at variance, in the breadth of 
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its valve, with the characters assigned to Sec. II.; but in 

other respects it is quite conformable: its valves are highly 

convex and keeled, and its frustule on M. V. is broad and 

constricted, showing its proper position to be in the present 
subsection. 

Hab. Marine. Tynemouth sands Northumberland, 

South-Shields sands (A. 8. D.) ; Clyde (Prof. Gregory). 

B. Valve rhomboid or linear ; stri@ fine, transverse, and parallel, or 

nearly so, reaching to the median line. 

Navicula rhombica, Gregory. 

Navicula rhombica, Greg. Quart. Mier. Journ. vol. iii. p. 40, pl. iv. 
fig. 16, and Trans. Micr. Soc. n. 8, vol. iv. p. 38, pl. v. fig. 1; 
Ralfs, in Prit. Inf. p. 908, pl. vii. fig. 71; Rabenh. Europ. 
Diat. p. 181. 

Navicula Inbellus, Greg. Diat. of the Clyde, p. 57, pl. vi. fig. 101; Ralts, 
in Prit, Inf. p. 904; Rabenh. Europ, Diat. p. 172. 

\ 
\ 

Plate IX. figs. la & 16, 

Frustule on M. V. broad, quadrate, slightly constricted in 
the middle, angles slightly rounded, extremities trun- 
cate ; connecting zone traversed by longitudinal lines. 
V. hyaline, rhombic, or elliptical-lanceolate, with sub- 

acute or obtuse extremities; striz fine, about 45 in 

001", reaching to the median line, nearly transverse, 
but slightly connivent and more opaque and distinct 
around the central nodule. 

Hab. Salt water. Glenshira sand and Tantallon, Had- 

dingtonshire ; Estuary of the Clyde (Prof. Gregory); New- 

biggin, Northumberland (A. S. D.). 
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Navicula plicata, Donkin, n. sp. 

Plate IX. figs. 2a & 2d, 

Frustule on M. V. broad, oblong, slightly constricted in the 
middle, extremities truncate, angles slightly rounded, 
connecting zone traversed by longitudinal lines. V. 
narrow, linear, extremities tapering, obtuse; striz 

‘fine, transverse, reaching to the median line, distinct, 

above 50 in -001". 

I discovered this species in great abundance in a living 

state, in June and July 1869, associated with N. forcipata, 

N. abrupta, N. humerosa, and other marine species, in 

sand-gatherings, in a secluded nook on the sea-shore near 

Warkworth, Northumberland. It is closely allied to N. 

rhombica, Greg., and to N. Auklandica, Grunow (Wien. 

Verh. 1863, p. 151, t. xiv. fig 14); it differs from N. 

rhombica in its longer, much narrower, almost linear valve 

and tapering obtuse extremities, and in its strie, which 

are transverse and of uniform distinctness throughout. 

It resembles N.. Auklandica in size and outline, but differ 

in having much finer striz and the connecting zone desti- 

tute of longitudinal rows of nodules. Grunow describes 

N. Auklandica as having subparallel striz, coarser in the 

middle of the valve and 36 in 001", the connecting zone 

as exhibiting longitudinal lines of transversely elongated 

nodules: he states that it was collected on the sandy beach 

of the Aukland Islands by De Frauenfeld (Exped. Novara) ; 

it will be observed, therefore, that the habitat of this species 

is exactly that of N. plicata. Prof. Gregory doubted 

whether N. rhombica and his N. Libellus are Navicule, 

thinking that possibly they might be found to belong to 

the genus Schizonema : the discovery, however, on the open 

beach of N. plicata by myself in great abundance in a 
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free condition, and of N. Auklandica by De Frauenfeld in 

similar localities, certainly negatives this supposition. 

Hab. Marine. Warkworth, Northumberland, abundant 

in sand-gatherings, June and July 1869 (A. S. D.). 

Navicula simulans, Donkin. 

Amphiprora constricta, Ehren. Amer. 1844, p. 122, t. I. vi. fig. 28; 
- Kiitz. Bae. p. 107, t. xxix. fig. 34; Sm. Synop. vol. i. p. 44, 

pl. xv. fig. 126; Ralfs, in Prit. Inf. p. 922, pl. xii, fig. 1; 
Rabenh. Europ. Diat. p. 258, 

Plate IX. figs, 3a & 3 6. 

Frustule on M.V. oblong, with a sinuous constriction in the 
middle, extremities truncate, angles gently rounded. 
V. hyaline, lmear, with cuneate subacute extremi- 

ties; striz very fine, obscure (68 in ‘00l", Smith), 
transverse, reaching to the median line, much short- 
ened opposite the central nodule, so as to leave a 
transverse median blank space reaching near to the 
margin. 

Although this species has hitherto been described as an 

Amphiprora, it is wanting in the distinctive characters of 

this latter genus, between which and the Navicule it forms 

one of the connecting links. It is undoubtedly a Navi- 

cula, and its proper position in the present subsection, 

being allied to N. maxima, Greg. 

Hab. Salt water: frequent. Coast of Sussex (Prof. 

Smith); Newbiggin, Northumberland (4. S. D.) ; near 

Hull, common (Mr. Norman). 

Navicula maxima, Gregory. 

Navicula maxima, Greg. Quart. Micr. Journ, vol. iii. p. 41, pl. iv. fig. 19, 
and Trans. Micr. Soc. n. s. vol. iv. p. 89, pl. v. figs. 2, 2**. 
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Navicula excentrica, Grun. in Wien. Verh. 1860, p. 545, t. i. fig. 1, 
Navicula bicuneata, Grun. in Wien. Verh. 1860, p. 546, t. i. fig. 4; 

Rabenh. Europ. Diat. p. 206. 
Navicula Liber, Smith, var.b. forma major, Rabenh, Europ, Diat. p. 180. 

Plate IX. fig. 4, 

Frustule large, on M. V. oblong, constricted in the middle, 

angles rounded, ends truncate. V. linear, or sublinear 

with a gentle sinuous constriction in the middle, extre- 
mities cuneate, obtuse; strie transverse, reaching to 

the median line, fine, about 45 in -001", crossed by 
one or two longitudinal lines extending between the 
apices. 

Much confusion prevails concerning this species, which 

was first discovered by Prof. Gregory in the Glenshira sand, 

and described in his papers on this deposit (Joc. cit.) ; un- 

fortunately, he subsequently described and figured N. Liber, 

Sm., as the typical N. maxima, and reduced the original 

form which he had so named to a variety. Grunow in 

1860 (op. cit.) made two new species of Gregory’s original 

N. maxima ; these he named N. excentrica and N. bicuneata ; 

but afterwards, in 1863, he reduced them to synonyms of 

N. Liber, the striz of which he estimates at from 40 to 52 

in :001"—a range of variation, however, which certainly 

does not prevail in any known species. Rabenhorst (op. 

cit.) retained Grunow’s N. bicuneata, but referred his N. 

excentrica to N. Liber, as a large variety (forma major), 

notwithstanding the authority of the latter that both are 

identical. The specimen figured in the present work is 

from the estuary of the Clyde, and supplied to me by the 

late Prof. Gregory. 

Hab. Marine. Glenshira sand, Lamlash Bay, Isle of 

Arran, and Estuary of the Clyde (Prof. Gregory). This 

species also occurs in the Mediterranean and Adriatic. 
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Navicula Liber, Smith. 

Navicula Liber, Sm. Synop. vol. i. p. 48, pl. xvi. fig. 183; Ralfs, in Prit. 

; Inf. p. 907; Rabenh. Europ. Diat. p. 180. 

Navicula maxima, Greg. Diat. of the Clyde, p. 15, pl. i. fig.18; Rabenh. 

Europ. Diat. p.172; Ralfs, in Prit. Inf. p. 909, pl. vii. fig. 75. 
Navicula linearis, Grun. in Wien. Verh. 1860, p. 546, t. i. fig. 2; Rabenh. 

Europ. Diat. p. 180. ; 

Plate IX. figs. 5a & 56. 

Frustule much elongated, on M. V. rectangular, slightly 

constricted in the middle, angles bevelled. V. linear, 
with rounded extremities; strice reaching to the median 
line, transverse, very fine, above 50 in -001"; dry 
valve straw-coloured. 

Distinguished from N. maxima by its smaller size, 

narrower valve, rounded extremities, curved median line, 

and finer strie, and by the much more prominent angles 

and less deeply constricted sides of the frustule on M.V. 

Hab. Marine: frequent. Coast of Sussex (Prof. Smith); 

Loch Fine (Prof. Gregory); coast of Northumberland, 

frequent in sand-gatherings (A. S. D.). 

C. V. linear-lanceolate ; strie oblique, distinct, and granular. 

Navicula aspera, Ehrenberg. 

Stauroptera aspera, Ehren. Amer. p. 184, t. I. i. fig. 12, iii. figs. 1 & 2, 
II. vi. fig. 20, III. vii. fig. 26, and IV. iv. fig. 1, Mikrogeo. 
t. xix. fig. 26; Rabenh, Siissw. Diat. p. 49, t. ix. fig. 1. 

Frustulia fulva, Bréb. in Herb. Binder. 
Stauroneis aspera, Kiitz. Bac. p. 106, t. xxix. fig. 12; Ralfs, in Prit. 

Inf. p.914; Rabenh. Europ. Diat. p. 250. 
Stauroptera Achnanthes, Ehren. Amer. p. 135, t. IIL. iii. fig. 7, and VI. 

iil. fig. 2, Mikrogeo. pl. XVIL, i. fig. 10; Rabenh. Siissw. Diat. 
p. 49, t. ix. fig. 2, 

Stauroneis Achnunthes, Kiitz. Bac. p. 106, t. xxix. figs. 20 & 22; Ralfs, 
in Prit. Inf. p. 913; Rabenh. Europ. Diat. p. 248. 

Stauronets pulchella, Sm. Synop. vol. i. p. 61, pl. xix. fig. 194; Ralfs, in 
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Prit. Inf. p. 914, pl. vii. fig.77; Rabenh. Europ. Diat. p. 251; 
Heib. Cons, p. 84. n. 6. 

Plate X. figs. la, 1b, & le. 

Frustule large, elongated, on M. V. oblong, constricted in 
the middle, angles much rounded, extremities truncate. 
V. linear-lanceolate or elliptical-lanceolate, with ob- 
tuse or subacute extremities ; striz oblique, distinct, 

and granular, 20 in 001", reaching to the median 
line, much shortened (so as to form a narrow, linear, 

marginal hand, and to leave a cuneiform blank space) 

opposite the central nodule. Dry valve tawny-co- 
loured. ., 

This species, originally placed by Ehrenberg in his genus 

Stauroptera, and afterwards by Kiitzing and subsequent 

observers in the genus Stauroneis, is a genuine Navicula, 

and so closely allied to N. Clepsydra, Donk., that to place 

these two species in different genera would be a violation 

of correct classification ; the proper position for both forms 

is in the present subsection. Prof. Walker Arnott (Quart. 

Mier. Journ. vol. vii. p. 176) correctly pointed out that 

the striation in both species is different from what is 

usually observed in the genus Stauroneis. N. aspera is 

very variable in size, the small variety figured being 

evidently the Stawroptera Achnanthes of Ehrenberg. 

Hab. Marine: frequent in rocky pools, and generally 

distributed. 

Navicula Clepsydra, Donkin. 

Navicula Clepsydra, Donk. Quart. Micr. Journ. n. s. vol. i. p. 8, pl. i. 
fig. 3; Rabenh. Europ. Diat. p. 181. 

Plate X. figs. 2a & 26. 

Frustule large, elongated, on M. V. broad, quadrangular, 
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constricted in the middle, angles prominent, extremi- 
ties truncate. V. linear-lanceolate or linear-elliptical, 
with rounded extremities; striz oblique, granular, 
distinct, 25 in ‘001", reaching to the median line, 
much shortened (so as to leave an imperfectly orbi- 
cular blank space) around the central nodule ; colour 
of dry valve bluish green. 

This species differs from N. aspera in the colour, outline, 

and much greater convexity of the valve, in the finer strie 

and the orbicular shape of the blank space around the cen- 

tral nodule, in the angles of the frustule on M. V. being pro- 

minent and sharp, and the middle more deeply constricted ; 

it differs also in its habitat, which is the sandy beach. 

Hab. Marine: in sand-gatherings frequent, and occa- 

sionally quite pure and abundant. Cresswell, Boulmar, 

Newbiggin, and Tynemouth sands, Northumberland, South- 

Shields sands, Durham (4. S. D.). 

D. Valve linear, with rounded extremities ; striae coarse and costate. 

* Not inflated in the middle. 

Navicula retusa, De Brébisson. 

Naviula retusa, Bréb. Diat. de Cherb. p. 16, fig.6; Sm. Synop. vol. ii. 
p. 92; Ralfs, in Prit. Inf. p. 908; Donk. in Quart. Micr. Journ. 
ns. Vol.i. p. 14, pli. fig.17; Rabenh. Europ. Diat. p. 186. 

Navicula pectinalis, Bréb. Sm. Synop. vol. ii. p. 91; Ralfs, in Prit. Inf. 
p. 909; Rabenh. Europ. Diat. p. 186. 

Plate X. figs. 3a & 3. 

Frustule small, on M. V. oblong, constricted in the middle, 
angles rounded, extremities truncate. V. narrow, 
linear, with rounded extremities ; stria not reaching 
to the median line, nearly transverse, distant, coarse, 

and costate, 20 in ‘O01". 
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I have been induced to reduce N. pectinalis, Bréb., of 

Smith’s Synop. to a synonym of N. retusa, Bréb., because 

the valve of the latter corresponds with Smith’s description 

of that of the former, which does not accord with any other 

allied species, and because of the following observation of 

Prof. Walker Arnott on the subject :—“It is not to me quite 

clear on what De Brébisson originally bestowed the name 

of N. pectinalis; what Smith received from him and sup- 

posed to be so, I have reason to think was N. retusa, of 

which Smith only knew the F. V.; and in that state it is 

almost undistinguishable from N. pectinalis of the Synopsis” 

(Quart. Micr. Journ. vol. vii. p. 176). 

Hab. Marine: frequent in sand-gatherings near estua- 

ries. 

+ More or less inflated in the middle. 

Navicula cruciformis, Donkin. 

Navicula cruciformis, Donk. Quart. Micr. Journ. n. 8. vol. i. p. 10, pl. i. 
fig. 7. 

Pinnularia Brébissonit, var. d, Rabenh. Europ. Diat. p. 222, 

Plate X. fig. 4. 

Frustule on M. V. broad, oblong, quadrangular, constricted 

in the middle, angles bevelled. V. linear, slightly 
inflated in the middle, extremities rounded; striz 

reaching to the median line, very oblique, and diver- 
ging midway between the central and terminal nodules, 
costate, 30 in -00L", absent (so as to leave a broad 
cuneiform blank space) opposite the central nodule ; 
dry valve brown-coloured. 

Rabenhorst has referred this species to N. Brébissonii as 

a variety, forgetting that I described it as being a marine 
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form ; moreover it differs essentially in the structure of the 

valve and in the contour of the frustule on M. V. from N. 

Brébissonii, which in this aspect is linear, not constricted, 

and narrower. 

Hab. Marine. Coast of Northumberland, common in 

sand-gatherings (A. S. D.). 

Navicula rectangulata, Gregory. 

Navicula rectangulata, Greg. Diat. of the Clyde, p.7, pli. fig.7; Ralfs, 
in Prit. Inf. p. 907. 

Pinnularia rectangulata, Rabenh. Europ. Diat. p. 215, 

Plate X. fig. 5. 

Frustule on M. V. oblong, constricted in the middle, extre- 
mities truncate, angles bevelled. VV. linear, bulging 
in the middle and near the broadly rounded extre- 
mities ; strie reaching to the median line, slightly 
shortened around the central nodule, oblique, di- 

verging midway between the central and terminal 
nodules, distinct, costate, 20 in :001”. 

Hab. Marine. Lamlash Bay, Isle of Arran (Prof. Gre- 

gory); coast of Northumberland, common in sand-gather- 

ings (A. S. D.); New Brighton sands and Leasowe sands, 

near Liverpool (Mr. Comber). 

Navicula Trevelyana, Donkin. 

Navicula Trerelyana, Donk. Quart. Mier. Journ. n. s, vol. i. p. 8, pl. i. 

eos Sate Rabenh. Europ. Diat. p. 210. 

Plate X. figs. 6a & 63. 

Frustule elongated, on M. V. broad, oblong, deeply con- 
stricted in the middle, extremities truncate, angles 



NAVICULA HUMILIS. 67 

rounded. V. linear, slightly dilated at the middle 
and near the rounded extremities; striz coarse, 

costate, very oblique, diverging midway between the 
central and terminal nodules, reaching to the median 
line, much shortened around the central nodule, so as 

to leave a large orbicular median blank space, 25 in 
001". 

This large and beautiful species is readily distinguished 

from N. rectangulata, Greg., by its larger size, more oblique 

striz, and large orbicular blank space around the central 

nodule, and more especially by the peculiarly curved appear- 

ance imparted to the median line by the great convexity 

of the valve near the extremities, and its depression in the 

middle; it was discovered by me at Cresswell, North- 

umberland, in June 1857, and dedicated to my friend Sir 

W. C. Trevelyan, Bart., of Nettlecombe, Somersetshire, 

and of Wallington, Northumberland. 

Hab. Marine. Cresswell, Linemouth, and Boulmar, 

Northumberland, frequent in sand-gatherings (A. S. D.). 

Navicula humilis, Donkin, n. sp. 

Navicula varians, var., Greg. Trans. Micr. Soc. n. 8, vol. iii, pl. ii, 
figs. 20 & 208. 

Navicula inflata, var., Greg. Trans. Mier, Soc. n. 8, vol. iii. pl. ii. fig, 20. 

Plate X. figs. 7a & 70. 

Frustule minute, on M.V. broad, quadrate, constricted in 

the middle, extremities rotund-truncate, angles pro- 
minent, central nodules projecting. VV. linear, much 
inflated in the middle, extremities broadly rounded 
and tumid; strie reaching to the median line, con- 

vergent, coarse, costate, and very conspicuous. 

This is the only freshwater species with which I am 
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acquainted belonging to the present subsection. Prof. 

Gregory has given three figures of the S.V., which he 

regarded as var. of N. inflata and of his N. varians ; he 

appears, however, to have been unacquainted with the highly 

convex and keeled characters of the valve, and with the 

contour of the frustule on M. V., features which undoubt- 

edly establish its position in this subsection. 

Hab. Fresh water. River Coquet and Sweethope Lough, 

Northumberland (4. S. D.) ; Scotland (Prof. Gregory). 

Subsection II. Valve moderately convex, not compressed laterally 

into a keel; frustule on M. V. linear, not constricted in the 

middle, and of equal or nearly equal breadth with the S. V. 

A. Valve linear, dilated in the middle, 

* Strie oblique, connivent. 

Navicula nobilis, Ehrenberg. 

Pinnularia nobilis, Ehren. Berl. 1840, p. 20; Rabenh. Siissw. Diat. 
p. 44, t. vi. fig. 2, Europ. Diat. p. 209; Sm. Synop. vol. i. 
p. 54, pl. xvii. fig. 161. 

Navicula nobilis, Kiitz. Bac. p. 98, t. iv. fig. 24; Ralfs, in Prit. Inf 
p- 895. 

Pinnularia mesogongyla, Ehren. Mikrogeo. t. VI. i. fig. 5. 

Plate XI. fig. 1. 

Frustule very large, elongated. V. broad, linear, slightly 
bulging in the middle and at the extremities; striz 
not reaching to the median line, stout, costate, 

obliquely inclined towards the central nodule, 13 in 
O01". 

Hab. Fresh water: common in boggy pools and ditches 

in hilly and upland districts. Lough-Mourne deposit, 

Dolgelly earth, &c. 
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Navicula gentilis, Donkin, n. sp. 

Navicula major, var. b. crassa, Bréb. in Rabenh. Alg. n. 683; Europ. 
Diat, p. 210? 

Plate XII. fig. 1. 

Frustule large, elongated. V. linear, slightly bulging in 
the middle and expanding towards the broadly rounded 
clavate extremities; stricee not reaching to the median 
line, strongly costate and obliquely inclined towards 
the central and terminal nodules, 18 in :001". 

This species is quite distinct from N. nobilis, which 

it resembles, being very much smaller, proportionally 

broader at the extremities, and having much finer striz. 

Nevertheless it appears to have been confounded with the 

latter species and with N. major. 

Hab. Fresh water: frequent. In hilly districts: Che- 

viots, Northumberland ; Lough-Mourne deposit, &c. 

Navicula major, Kiitzing. 

Navicula major, Kiitz. Bac. p. 97, t. iv. figs. 19 & 20; Ralfs, in Prit. 

Inf. p. 896, pl. vii. fig. 65. 
Bacillaria fulva, Nitzsch (ex parte), t. ii. figs. 13 & 17, 1817. 
Frustulia major, Kiitz. Syn. p. 19, fig. 25, 1838. 
Navicula viridis, Ehren. in Pogg. Ann. 1836, t. iii, fig. 1, Inf. 1838, 

t. xiii. fig. 16, t. xxi. fig. 12; Baily, in Amer. Journ. Jan, 1832, 
pl. ii. figs. 16 & 17. 

Pinnularia viridis, Ehren. Amer. 1848, t. I. i. fig. 7, iii. fig. 3, iv. fig. 3, 
t. II. i. fig. 22, iii. fig. 1, v. fig. 2, vi. fig. 21, t. TIL. i. figs. 1 & 2. 

Pinnularia major, Rabenh, Siissw. Diat. p. 42, t. vi. fig. 5, Alg. n. 621 

& 1485, and Europ. Diat. p. 210; Sm. Synop. vol. i. p. 54, 
pl. xviii. fig. 162. 

Plate XI. figs. 2a & 20. 

Frustule large, elongated. V. broadly linear, turgid in 
the middle; extremities gently and gradually round- 
ed; striz not reaching to the median line, strongly 

H 
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costate, convergent around the central nodule, 18 in 

001". 

Hab. Fresh water : common in lakes, ponds, and ditches, 

Loch-Oich deposit, abundant. This species is much more 

lacustrine in its habitat than the two preceding species. 

Navicula Tabellaria, Ehrenberg. 

Pinnularia Tabellaria, Ehren. Amer. t. IL, i. fig. 26, II. i. fig. 7, iii. fig. 6, 
iv. fig. 5, IV. i. fig. 4. : 

Pinnularia acrospheria, Rabenh, Siissw. Diat. p. 45, t. vi. fig. 36, 
Pinnularia leptogongyla, Ehren, Mikrogeo. figg. permult; Rabenh, 

Europ. Diat. p. 188, 
Navicula leptogongyla, Ehren. Amer. 1848, p. 180. 

Navicula acrospheria, Kiitz. Bac. p. 97, t. 5. fig. 2; Ralfs, in Prit, Inf. 
p- 896. 

Plate XII. fig. 4. 

Frustule smallish, elongated. V. rather narrow, linear, 

slightly bulging in the middle and gently rounded at 
the extremities ; strize reaching near to the median line, 
obliquely inclined and gradually shortened around the 
central nodule, 22 in -001". 

This is the Pinnularia Tabellaria of Ehrenb. and the 

Navicula acrospheria of Kiitzing, concerning both of 

which species the greatest confusion has prevailed. (See 

Note to Nav. acrospheria). 

Hab, Fresh water, frequent in hilly and mountainous 

districts. Cheviots, Northumberland (4. S. D.); Scot- 

tish Highlands. ‘Loch-Oich deposit, Lough-Mourne de- 

posit, &e. 

Navicula gibba, Ehrenberg. 

Stauroptera gibba, Ehren. Amer. p. 135, t. 1. ii. fig. 3; Rabenh., Siissw. 
Diat. p. 49, t. ix. fig. 3. 

Stauroneis gibba, Kiitz. Bac. p. 107, t. xxix. fig. 24; Ralfs, in Prit. Inf 
p. 914. 
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Pinnularia gibba, Sm. Synop. vol. i. p. 58, pl. xix. fig. 180 ? 
Pinndaria Tabellaria, Sm. Synop. vol. i. p. 58, pl. xix. fig. 181 P 

Plate XII. fig. 3. 

Frustule of median size, elongated. V. narrowish, linear, 
bulging in the middle and at the rounded extremities : 

striz not reaching to the median line, much shortened 
and often interrupted on one side of the central 
nodule, very oblique, subdistant, stout and costate, 23 

in 001". 

Hab. Fresh water, frequent in boggy pools in elevated 
and hilly districts. Loch-Oich deposit, Lough-Mourne 
deposit, Premnay Peat, &c. 

Navicula lata, De Brébisson. 

Navicula lata, Bréb. Considér. sur les Diatom. 18388, p. 18; Kiitz. Sp. 
Alg. p. 79; Ralfs, in Prit. Inf. p. 908. 

Pinndaria lata, 8m. Synop. vol. i. p. 55, pl. xviii. fig. 167; Rabenh. 
Europ. Diat. p. 212, and Siissw. Diat. p. 42. 

Pinnularia pachyptera, Ehren. Amer. 1844, p. 183, t. IV. ii. fig. 9; 
Rabenh. Siissw. Diat. p. 45, t. vi. fig. 11. 

Navicula pachyptera, Kiitz. Bac. p. 98, t. xxviii. fig. 58; Ralfs, in Prit. 
Inf. p. 896. 

Pinnularia megaloptera, Ehren. Mikrogeo. t. IIL. i. fig. 4; Greg. Quart. 
Micr. Journ. vol. iv. p. 3, pl. i. fig. 6. 

Navicula Suecica, Ehren. Inf. 1888, p. 189, t. xxi. fig. 18; Kiitz. Bac, 
p- 96, t. xxi. fig. 16; Ralfs, in Prit. Inf. p. 908. 

Pinnularvia Suecica, Ehren, Mikrogeo. ; Rabenh. Siissw. Diat. p. 42, t. vi. 
fig. 14. 

Plate XIII. figs. la & 18. 

Frustule short, oblong. V. broad linear, slightly dilated 
in the middle, and broadly rounded at the extremities 
(in short specimens elliptical or linear-elliptical) ; strize 
not reaching to the median line, much shortened and 
connivent around the central nodule, distant, broad 
and costate, 8 in ‘O01". 

This species is very variable in size and outline, the 
H2 
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short elliptical form being the Pinnularia Suecica of Eh- 

renberg. 

Hab. Fresh water. Frequent in hilly and subalpine 

localities in England, Scotland, and Ireland. 

+ Strie parallel, transverse. 

Navicula acrospheria, De Brébisson. 

Frustulia acrospheria, Bréb. Considér. sur les Diatom. p. 19, 1838. 
Navicula Tabellaria, Kiitz. Bac. p. 98, t. xxviii. figs. 79 & 80, t. xxx. 

fig. 20; Ralfs, in Prit. Inf. p. 896, pl. xii. fig. 21. 
Pinnularia Tabellaria, Ehren. ; Rabenh. Siissw. Diat. p.44, t. vi. fig. 24, 

and Europ. Diat. p. 211; var, acrospheria, Rabenh. Europ. 
Diat. p. 21]. 

Pinnularia acrospheria, 8m. Synop. vol. i. p. 58, pl. xix. fig. 183, 
Navicula punctata, Bréb. Journ. of Quekett Micr. Club, Apr. 1870. 
Pinnularia gibba, Rabenh, Siissw. Diat. t. vi. fig. 27 a. 
Pinnularia gibberula, Rabenh. Siissw. Diat. p. 45, t. vi. fig. 30. 

Plate XII. fig. 2, 

Frustule smallish, oblong. V. broadly linear, dilated in 

the middle and at the broadly rounded extremities ; 
strie short, not reaching to the median line, distinct, 

costate, subdistant, parallel and transverse, 26 in‘001"; 
surface of the valve irregularly granular. 

The short transverse strie and the mottled appearance 

of the valve at once distinguish this species from its con- 

geners. In describing it under the name of N. punctaia, 

at the suggestion of the late Prof. Walker Arnott, De 
Brébisson observes (op. cit. supra) :—“ It is this species to 
which I had in 1838 given the name of Frustulia acrosphe- 
ria; but it is not the Navicula acrospheria of Kiitzing, the 
summits of which are not sensibly enlarged—nor, as some 
authors have thought,the Navicula Tabellaria of Ehrenberg, 
which.has no punctuations.” To avoid confusion, I have 
adopted the original specific name of De Brébisson. 
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Navicula scopulorum, De Brébisson. 

Navicula scopulorum, Bréb. in Kiitz, Spec. Alg. p.81; Ralfs, in Prit. Inf. 
p. 895; Rabenh. Siissw. Diat. p. 41, t. v. fig. 7. 

Navicula mesotyla, Ehren. Amer. 1843, p. 180; Kiitz. Bac. p. 99, t. v. 
fig. 3, and t. xxviii. fig. 84; Rabenh. Siissw. Diat. p. 41, t. v. 
fig. 6 P 

Pinnularia Johnsonit, Sm. Synop. vol. i. p. 58, pl. xix. fig. 179; Rabenh. 
Europ. Diat. p. 211. 

Plate XII. fig. 5 

Frustule much elongated, slender. V. narrow, linear, in- 

flated in the middle and at the rounded extremities ; 

striz reaching to the median line, parallel, transverse, 

faint, 56 in ‘001"; colour of dry valve brownish. 

Hab. Brackish water. Pilling near Lancaster (Mr. 

Johnson, Feb. 1851). Shoreham, Sussex, March, 1851 

(Prof. Smith). Piers, Victoria Dock, Hull, and Lagoon, 

Grimsby (Mr. Norman) ; Bootle shore near Liverpool (Mr. 

Comber). 

Navicula limosa, Kiitzing. 

Navicula limosa, Kitz. Bac. p. 101, t. iii. fig. 50; Rabenh, Siissw. Diat. 
p. 41, t. vi. fig. 31, and Europ. Diat. p. 188; Ralfs, in Prit. 
Inf. p. 894; var, inflata, Grunow, in Wien. Verh. 1860, p. 544, 
t. iil. fig. 8¢.; and var. bicuneata, Grunow, in Wien. Verh. 
1860, p. 544, t. iii. fig. 7. 

Navicula gibberula, Kitkz, Bae. p. 101, t. iii. fig. 50*; Sm. Synop. vol. i, 
p. 51, pl. xvii. fig. 160; Ralfs, i in Prit, Ink p. 895. 

Navicula leptogongyla, Ehren. ; Kiitz, Bae. p. 99, t. iv. fig. 9; Rabenh. 

Siissw. Diat. p. 41, i v. fig. 8 
Navicula tumidula, Rabenh. Siissw. Diat. p. 41, t. v. fig. 9, and Europ. 

Diat. p. 188; Ralfs, in Prit. Inf. p. 895, 
Navicula Silicula, Ehren. Amer. p. 181. n. 161, Mikrogeo. fig. numer. ; 

Kiitz. Bae. p.101; Ralfs, in Prit. Inf. p. 894 ; Rabenh. Siisew. 
Diat. p. 41, and Europ. Diat. p. 206. 

Plate XII. figs. 6a & 66. 

Frustule small, oblong. V. highly convex, narrow, linear, 
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with a central and terminal inflations, extremities 

cuneate and subacute, or rounded ; striz reaching to 
the median line, transverse, fine and delicate; dry 
valve yellowish brown. 

The great variation im size and outline to which this 

species is subject has caused it to be described under the 

various synonyms given above. Kiitzing seems to have 
relied on size and outline in separating N. gibberula as a 
species distinct from N. limosa. 

Hab. Fresh water: common and very generally distri- 

buted. 

Navicula ventricosa, Ehrenberg. 

Navicula ventricosa, Ehren. Kreidethierchen, 1839, t. iv. fig. 10; Kiitz. 
Bac. p. 99, t. xxi. fig. 15. 

Plate XII. fig. 7. 

Frustule small, oblong. V. highly convex, linear, inflated 
in the middle ; extremities slightly tumid and rounded ; 

striz reaching to the median line, transverse, fine and 

delicate, absent opposite the central nodule. 

This species is distinguished from the preceding, with 

which it has evidently been confounded, by its smaller size 

and the blank unstriated space opposite the central nodule. 

It agrees with the figure of N. ventricosa, Ehren. given by 

Kiitzing, to which I have referred it, to prevent the intro- 

duction of a new name. 

Had. Fresh water: frequent in elevated situations. 

Sweethope Lough, Northumberland ; Loch-Oich deposit. 









PLATE J. 

[All the Figures in the work are magnified 500 diameters, unless it is 

specially stated to the contrary. ] 

Fig. 1. Navicuta ayauina, Donkin. 

2. Navicua LitroRaLis, Donkin. 

8. Navicu.a astiva, Donkin. 

4. Navicuna Smirait, De Brébisson. 

5. Navicuxa rusca, Gregory. 

6a & 66. Navicuts exviiprica, Kiitzing. 

7. Navicuna nitgscens, Gregory. 

8. Navicuna Lingata, Donkin. 

9. NAVICULA SUBORBICULARIS, Gregory. 

10. Navicuta pyemaa, Kiitzing. 
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PLATE II. 

Navicuna Pr&texta, Ehrenberg. 

NavicuLa NEBULOSA, Gregory. 

Navicuta Hennepyit, Smith. 

Navicuxa rorcrpata, Greville. 

NavIcuLa SPECTABILIS, Gregory. 

NavicuLa aprupta, Gregory. 

Navicuta tyra, Ehrenberg. 

Navicura ciavata, Gregory. 

Navicuta Rostrata, Ehrenberg. 
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PLATE III. 

Fig. 1. Navicuta eranutata, De Brébisson. 

2. NavicuLa Latissima, Gregory. 

3. Navicuta HUMEROSA, De Brébisson. 

4, NavicuLa BREVIS, Gregory. 

5. Navicuna marina, Ralfs. 

6a & &. Navicuta pusiLLa, Smith. 

7. Navicuta Carassius, Ehrenberg. 

8. Navicuta Semen, Ehrenberg. 

9. Navicuca inFiata, Kiitzing. 

10. Navicuta Gastrum, Ehrenberg. 

11. NavicuLa cocconEIFormis, Gregory. 

12. Navicuta HERES, Ralfs. 
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PLATE IV. 

NavicuLa ELEGANS, Smith. 

. Navicuza supsatina, Donkin. 

NavicuLaA PALPEBRALIS, De Brébisson. a, the 

typical form; 4, var. in which the median blank 

space is lanceolate, and the striee opposite the 

central nodule slightly shortened. 

NavicuLa aANGULOosA, Gregory. 

NavicuLa sEMIPLENA, Greville. 

NavicuLa alpina, Smith. a,8.V.; 6, M.V. 

NavicuLa LatiuscuLa, Kiitzing. 
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PLATE V. 

Fig. 1. Navicuta macutosa, Donkin. 

2. NavicuLa Lavissima, Kiitzing. 

. NavicuLa DIRHYNcHUSs, Ehrenberg. 3 

4, Navicuta Hircucocku, Ehrenberg. 

5. Navicuta pusia, Ehrenberg. 

6 . Navicuta Iripis, Ehrenberg. 

~ . Navicuna Firma, Kiitzing. 

8. Navicuta arrinis, Ehrenberg. 

9, NavicuLa AMPHIRHYNCcHUS, Ehrenberg. 

10. NavicuLa sPH#RoPHORA, Kiitzing. 

lla &116. Navicuta ANGLICA, Ralfs. 

12, Navicuta punctata, Kiitzing. 

18. Navicuta AmpuisBzna, Bory de St. Vincent. 

14, Navicuna cryprocerHaLa, Kiitzing. 
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PLATE VI. 

. Navicuna unposa, Ehrenberg. 

Navicuna incurva, Gregory. 

. Navicua Binopis, Ehrenberg. 

. NavicuLa RHYNCHOCEPHALA, Kiitzing. 

NavicuLa amBicua, Ehrenberg. 

. Navicuna cuspipara, Kiitzing. 

Navicuta Rosretium, Smith. 

NavicuLa IntEGRA, Smith. 

. Navicuta rutva, Nitzsch. 

Navicua sERians, De Brébisson. 

NavicuLa RHomBorpEs, Ehrenberg. 

NavicULs CRASSINERVIA, De Brébisson. 

Navicuna VENETA, Kiitzing. 

Navicuta Crucicuta, Smith. 

Navicuta Fouzis, Ehrenberg. 
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PLATE VII. 

. Navicuta Cragpro, Ehrenberg. a, the typical 

form, from the coast of Northumberland ; 

b, short var., from the estuary of the Clyde. 

. Navicuna IntERRUPTA, Kiitzing. 

Navicuua Aris, Ehrenberg. 

Navicuxa tncurvata, Gregory. 

Navicuta Entomon, Ehrenberg. 

Navicuta Musca, Gregory. 

. Navicuta Bompvus, Ehrenberg. a, the typical 

form, from the estuary of the Clyde; 4, the 

less-constricted var., from the coast of North- 

umberland. 

8a & 8b. NavicuLa pipyma, Ehrenberg. 
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PLATE VIII. 

Navicuta NortHUMBRICA, Donkin. a, S.V.; 

b, M. V. 

. Navicuta INFLEXA, Gregory. a,S.V.; 6,M.V. 

. Navicuta tone@a, Gregory. a,8.V.; 6,M.V. 

Navicura canceLLata, Donkin. a,S8.V.; 6,M.V. 

. Navicuna aRENARIA, Donkin. a@,8.V.; 6,M.V. 

. Navicuta apicutata, De Brébisson. a, S. V.; 

6,M.V. 

Navicuta Minor, Gregory. a,S.V.; 6,M.V. 

8. Navicuta rortis, Gregory. a@&0,8.V.; c,M.V. 
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PLATE IX. 

. NavicuLa ruomsica, Gregory. a@,S.V.; 6,M.V. 

. Navicuta puicata, Donkin. a, 8. V.; 5, M. V. 

Navicuia stmuLANS, Donkin. a, 8. V.; 5, M. V. 

Navicuna Maxima, Gregory. S.V., from an ori- 

ginal specimen from the Clyde, sent to the 

“author by Prof. Gregory. 

Navicuta Liser, Smith. a,S.V.; 6,M.V. 
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PLATE X. 

. NavicuLa aspeRA, Ehrenberg. a, S. V., typical; 

4, short var.; c, M.V. 

Navicuta Cuepsypra, Donkin. a,8. V.; 6,M. V. 

Navicuta retusa, De Brébisson. a,8.V.; 6,M.V. 

NavicuLa crucirormis, Donkin. S. V. 

. NavicuLa REcTANGULATA, Gregory. 8. V.; the 

M.V.of this species and of N. cruciformis closely 

resembles that of N. Trevelyana. 

. Navicuta Trevetyana, Donkin. a,8.V.; b,M.Y¥. 

Navicuta Humiuis, Donkin. a,S.V.; 5, M. V. 
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PLATE XI. 

Fig. 1. Navicuta nosixis, Ehrenberg. S. V. 

2. Navicuta Masor, Kiitzing. a, S.V.; 4, M. Vs 

the latter showing the typical form and relative 

breadth of this surface of the frustule in Sub- 

section II. Section II. of the genus Navicula. 

The M.V. of N. Clepsydra (Pl. X. fig. 26) shows 

the typical form and relative breadth in ‘Sub- 

section I. of the same Section. A comparison 

of the two forms will show the characters on 

which the two subsections are founded. 
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PLATE XII. 

J. Navicuna centitis, Donkin. S.V. 

~ Navicuxa acrosPH#Ri4, De Brébisson. 

. Navicuza e1BBa, Ehrenberg. S. V., a large speci- 

men from Loch-Oich deposit; it is frequently 

smaller and more dilated at the extremities than 

in the figure. 

4. Navicuta TaBeLzaria, Ehrenberg. 8. V. 

5. Navicua scoruLorum, De Brébisson. 8.V. The 

“ 

striz are much finer than delineated in the 

figure. 

NavictLa Limosa, Kiitzing. @, var., with rounded 

extremities; 5, 8S. V., typical form. 

. Navicuna ventRIcosA, Ehrenberg. This species is 

generally more tumid in the middle than in the 

specimen figured. 



PLATIC XH, 

London Published by Joha Van Voorst,Patemos:er How, 
Geo Wert Phoro et Se 









INDEX TO NAVICULEZ. 

NAVICULA ABRUPTA.......... Page 13....Plate I....Fig. 6. 

we ACROSPHAERIA.... “ 72.... § XID... 2. 

ee AESTIVA. ........... HE Geeg: off Feige © 3 

AFFINIS:, 5 530008520 Sete 8 Vosaear 8 8: 

me ALPINA 623 525 4st: Besse AV Sb 

a AMBIGUA........... HE B08 ae SE PV Daia 8 8 

ae AMPHIRHYNCHUS.. ‘“ 34..,. « Ves 8 39, 

AMPHISBAENA...... Hk BEng Vassine ©? 18: 

ts ANGLICA............ tS BOs os Vv © Wha, 11h, 
oe ANGULOSA.......... 8620225 88 Voss ay 
e APICULATA........ “ 56.... “ VHT... “ 6a, 6d. 
me APIS, gnciseses vadees 8 dS cca 8 WEL vas #© 8, 
ue ARENARIA....... .. “© 56.... “ VIE.... “ 5a, 5d. 
" ASPERA............. 62s Beas 1a 1b, Le: 
a BINODIS. ........... Me BBine “Vi xe 8; 
me BOMBUS............ * BO... © Vil. © Fa, 7d. 
- BREVIS.............. BF DO seca, ETT ane hs 
* CANCELLATA,......  55.... ‘© VII.... “ 4a, 4d. 
s CARASSIUS.......... 205.30 8 Haan te 7%, 
“ CLAVATA............ Sie ORE a, «EE BE 
ee CLEPSYDRA........ “ 63...  X.... Qa, Ob, 
es COCCONEIFORMIS.. “ 22.... « JIT... © 11, 
ss CRASSINERVIA..,... AD ag MWD uo 19) 
“ CRABRO............. “ 46.... * VID... * la, 1b. 
ts CRUCICULA......... “44 VE ae 3 
as CRUCIFORMIS...... Oita FP Ra OA, 
fe CRYPTOCEPHALA.. « 37.... « Ve ae P14 
i CUSPIDATA......... 39.0.0 VE... 6. 
as DIDYMA ............ “ 81.... “ VIL... 8a, 8b. 



POTS gente nea 

FORCIPATA......... 

'FORTIS........ 0.1... 

2 

Page 30.... 

«93 

AD), 

re 31 

44, 

oF WP. 

© 57. 

“Al 

Hee hs 

«20... 

693 

PE MO 

pee Ty 

* 23. 

cae 2 i 

«99. 

. 5. 

1. 

6a and 6b. 

Ba,'8b, Be. 

9. 

5. 

10. 



3 

NAVICULA MAJOR ....... 0.0055 Page 69....Plate XI....Fig. 2a, 2b. 

“ MARINA....cceeceee © 19%... HT... 5s 

“ MAXIMA ...... 0-005 © 60lc.. TK A 

“ MINOR, ...2...0 ceees «57, .. © VIET... Ta, 1. 

“ MUSCA ....... cee ees « 50.... © VID... 6. 

“ NEBULOSA........-- 6 Tec PO Tbe Be 

“ NITESCENS. ....---- fo Be TE Bae EO, 

“ NOBILIS.........-+5 «ou. @ Khe © 1. 

“ NORTHUMBRIOA.... “ 54.... “ VIII... ‘* 1a, 1d. 

a PALPEBRALIS...... ‘ 25.... ‘ IV.... % 8aand 3b. 

“ PLICATA..........64 «59... IX... & Qa, QD. 

«“ PRAETEXTA....... Owe A Toy 

“ PUNCTATA........0. i BB PO Dewy 1 

“ PUSILLA.. .......-. . 6 20.... TIL... * Gaand 6b. 

“ PYGMABA......... 10... FT & 10. 

“ RECTANGULATA.... “ 66... “ XL... 5 

“ RETUSA....... 0.00: “64... 6 XL... & 8a, 8b. 

“ RHOMBICA.......... “5B... EN. © da, 1d. 

“ RHOMBOIDES....... “49.0.0 * PL. © UL 

“ RHYNCHOCEPHALA “ 38.... “ Vi... & 4 

“ ROSTELLUM ....... “4000.0 6 PI 7. 

“ ROSTRATA.......... Ub... ID. 8 

“ SCOPULORUM...... PB cn OP MIT, © 8 

“6 SEMEN. ............ “oH. TL... 8 

“ SEMIPLENA........ 98. IV OS: 

“ SERIANS,........... “41. & Pho. © 10. 

“ SMITHII............  : ces 
“ SPECTABILIS. ...... He ADs TE ares“ IB 
“ SPHAEROPHORA.... “ 34.... Vi... & 10. 
“ SUBORBICULARIS.. « 9....  T.... “ 9. 

“ SUBSALINA......... Oo IV 
“ TABELLARLIA........ “0... © XM. 4. 
“ TREVELYANA....... “66... Xi. 6a, 6b. 

e VENTRICOSA........ STAs EE KAD a 









Srrdlec 
Co 

hon bins 
rn: ) valomacete. 



Gavi , APRA lag eee nee Te ee 

ChywlseUpnon ov 

Ta andiann ov 

lee ee 

PCCOWVSL» 

. LAAMA COX. ahs, 

« At abo. Bn: 

LO tb2 oretro 

. Spobro. bn. 
» drdymo. 6 Ga. 
« ombevaow, & Ga, 

Cnet tens? 

F Pwodlls. GRn. 
Trisha lnwe 

D OLencap am ov, He Cnabe 

nano, Wake, 

fe ulva, YWke. 

, va, Do nab 
a paca ute 

/ moysv, Iu 
» BOAKTWA COL fou agualien Kabouh. 

; Awlpko. abemk. 

Viawi calor. 

Vitegitesicc == Toon hey 

.0.g fo |W" 

Ay HSE SHAE 



Govus, peer at al iA Lg page ploliy qu 

Viowmcule (combina d) 

va abaspto, Greg. 13/10 |S 

acnmhonrol Ww Baily 72. (KID 2 
- acrwap wn or, Icke 70 (IT Le 

» Rodure, Murak. 6/113 

» attri, Rn. 53\V 18 
aro, wron. B Tobemnh oF Vv - 

wus won, ©. abe. Sia 9 

al bawo sans 27 Iv | 6 

Or LAA Ov, 1c 27 TV |6 

anil ees CBr. 39 vos 

Quwpngomprrus, Cbn 3 Wl 7 
} Qo prachuo, & hr 341 V_ :, 

; Onwehiebonon 3 wry 3b6/V 1/3 

. Onfetrin boom o. ron B mw 241TV) 2 

» awwphr oko, & Rr 33(V_\8 
» OMgha cor, Took 3S(V" V/ark 

ae age. Onag 26 | Le 

; omguhoo, ang) hg. 26\IV |S 
. apreunlok ov ba trnd-' 56 (VOL 6avt 

? ncthaloka, Greg. 4.0\VL 

: aN Gn. Y i setae 
. Ahemanion, Wouk. $6 WO S0. 
; ey Oo, Gn. 62, X Va Me. 
‘ och OM aX, ag. LS|TV |3 av 

a eG ory 6) EC] 4 

» Prrnrcdio 2&n. 38/VL! 3 



Consso, Apron on ou fen Uy 

SV oun orloa. (Cmbumaed) 

Vi. Bowls, © &y SO 

. MU, Eps. 19 

» Comeaddato, Mine ss 
. Can aosrna SRn. 20 

RWepoudro AO mwe. 
F elardte, Lina g 1S 

‘ Cotegnut Ana, Greg. 22. 

‘ ee ee Ginsu. ur ere) 

, Groabro, GRn. Lb 

» Hava, Gnrag. 18 
» Chaosowmowior, Do trash 42. 

: aed mages. ARs daly 

» Crracrdmaws, hope bs 

” enn! OR, Ady 

» Yusbko cob olou, /Caike 357 

: enyphoca Rooker, von. Tobowk. 43 

» Crnopardokor, havea 39 

; Cua idaka, won. Wake Al 

. didumnce EGn. S/ 

» dk dye, wan, Som, b 
" di duyrov, ConlLole von. Eneg Lb 

: didyano., won daw. 48 

’ Ai dunnvou, BG, fro Liprea, Roly.) 57 
» AiQakatos, Ebr! Ss 
J tindinnclsoa, Sten, 29 

. dubia BBn. 30 

0 4 E ‘7 

TSS HHMEE ES 

4, 

EEGERGGEE 

SEEEEI: 
2 



Gonuso, Apeca an cae by . 

— Vlounienllon (crntinns dd) 
Vi. thegoua, Som. 

20 0lok ico ly ult. 

» 08ObErco, dan. 

" oxcemtiicou, Grau. 

= # naAn ow. Ieaake . 

~ EFUVYNn, pe 

AMO, vow 8. dom. 

UMMA ou, Vor Y Je: 

ho, SEn. 
ae donrerhokon, Gna. 

A acon, Grow: 

eon 
» Mudua Vuke 

F C ats Wake 

— Gaki bis, Ole, 

, Gi LberaLer, Kake, 

Z Cromatato. Loy tral 

C oregon ow, HO gu. 

bog 
QUAL ; 
<—_ 

poaupl oli i 

23 Ws 

(eo 14h 
4g VIL) = 

6 DC 
Cia aes 

‘30'V- 16 
BIW 7 
Cake. 
ha vVE 1 

ig i 
‘87 VIE 8a, b¥c 

(S7 VIL 8a,bye 

Ad VEG 

Al VL 9 

| L gs 

Veena 
20 IIL bart 

| 220IL | 0 

(oo. Ti, 70 
(69 XI / 
TOM 3 
73 Ribbavh 
17 (TC! ) 

ae /3 



| 

bagel How, 
‘ | / 

| 

Guano, mrpac a On tr una Oy 

Vo omen fownhoun usd) 

Ti. Ginegornomer, Fru tie 
: Biles eo 23 ae 

Oe peel tren Shh. Bory 1h. 
- nines bay Tana | 18 ann 3 

os Ry olive LD ate S| oy 

; hoy per l iaeios ‘Cyniamw. J 7 : Ty os 

AAA CUAL ON | Ong S8'VI 22 

: wn ounnraton, Gheg, ‘Ag VID LE 

imbboko., Iuake | ‘2 IL g 
ole, Idake Die VL is 

pwvdloica, won. Line 67) X|7are. 

eee ( ‘cata avt 
A pera, Rolf oh. Var Dob. 

. wioana ann Ao VL 8 

. ee ; LoL 8 
~ amabeinubto, leoke Ay VIL D 

J imbunudeta, Mok, LSMIE 3 
i pralennabetor take. AqgvL he 

. Spaduo. GR. 30V (6 

: Jaenobvis, Gre 2oIL 7 

« Leena annon.|| wl 28,0 2 

; oko, how T3 rah Ji XI /avt- 

» Lokiooamo Grog. ply TU 
7 Catinocurlor, Waits. \2y TW 7 



Causa, eperrer t an Roriby page ptole) Fiquas 

rormer oe 

V\ ko eg \ Oo Yo PCH} Zee 

: We 1 oe [3 ran bart. 

i ne 1 $8 DC! /av. 

: ne@in 1. (62 a 

. Cabeer, von B. (38 V3 
hs, dite: vow h, {omorsin Rob. Gs EY Ze 

A eaters: hose 73 KIL bart. 

. Vnronne, ‘Gpusan bot rab. 

eel, KO pw. 8 ;xri8 

i Vind oto, SRr. Ae VE /0 

 Qibtorablio, nw. Ls | 12 

ee Oneg. ° | SSVI SoM. 

Condor a Robbe (SS VIE Bovt. 
: BEB ee 
reece ork ise A 
“ Na, core rege a & 

: flor, VOX, abn upto, pag. 183 Tis 

~ Macalooo, Owe. Ze\V | i 

» Mayon, 1es2., (69K | 2 
B Major, NOM, & CNODD-CL, OPA Rit . | 69 XL / 

' WOU O, be (60 pares 

Mona, 62, TK Save. 

j munity Dio, Shed ye a 

~ Ware, COnng : VIL 7a re. 

cpap IDLO oa fo! IT i/o 



‘Gansu . bp rer ow Ronaby 

Vlownemou. (embaruock) 

p38 VWVUWA0 Coe, Gnag. 

» prabublesen, Garb . 
‘ mss cacss h 
~ annkareono, f “aang 
"pada 86x. 
. ane Qh, Iake. 

‘ Vor Rasa Br cou, MO ywle. 

«DUD es, Man. 
proba, dom. 
i porch pion a, IW 

» Podbilrobus, bd wtrndlr 
: pomduno, Dutra. 

i owmawren, Arum. 

‘ oleic mak 

P Pe tee ob, vt nab. 

Piped a 

» pUicoko bo mR. 

pur dan Kou, ee 

» Dramckolo , ake. 

» DawckcoSo , Dufspcb- 

» Pramckalobo Di 

, pum kuloko, ERn. 

» prba Uo daw. 

ud 

gH A RA RH HHA 

a 

HHASHASSHRAIKES ES 



| Gamo opreize | ou Rarniby 

Vlowierde, (ewntiw rsa. d) 

“P qnroada obo, pag : 

Unanrnwno-din, Gnu 
; ae ee Qolion | an ; 

“ ptuc-o! Loe tansbe. ' 

‘ ph ww co, Greg. 

, yeah sath oo, IgE. 

A nacre’. oo ldake, van. ano, fal; 

Qietbests Airoos. 
. porate BRnr. 

. peobrrlorwwy Oe 13 nil 
: ren ko. SRa. 

. dea, &Bn. 
“ Ayam plono, Gass. 

, Lwrows hw Tons 

7 prlkurla, Sit 

sna utanrls 

i Pp Ereeeree NO. mek ‘Epo : 

SWRA , von Jani ban-conna, Gag. 
" Pe eee NON. puborbiotanta, reg ' 

" opr oli dur Grog. 

» pbRanwhRon a uke. 
: pplendadar Ens 

iad aplemda da, Greg. ‘tan. Teadlnh. 

' pasborbicutonss, Greg. 

bh. 

ARR RR RA daa RMHAR 

HAS dHHHHHHE 



Gav, CPU ia) Sih wre Ly 

V1, pelos dR ulenia feollp. 

: Rx eech aise, WO ple. 

» DALEK CO SAn, 

JobieMoanro., SRr, 
-Sohlilamea. IAL 

" T rayedjoarnrou, DO pul. 

mre 

» TOM OWN, Gina 

» MOMMA, Non. Crag 

uo Nnsko, [eos 

“ rn Ki cro-o., aan 

= werabrieeou, 6 Gn. 

» Wp ku, O'Maann 
AMAA LOA 00 

P OLE aap wn Robemk®. 

: OLcn or pRanra, dan. 

is Oh ioe he, 

¥ Ofer i ovnplun, arte 

» Onnow wp, O'Mara 

» Bomb, BRn. 
: PB prstrocovri, ver. d. {ober 

page plolés figuas, 

se fem 
ely | LN 1 2 

71 (XMD la 

70 (XI) Ly 
72 xo 2 

64)-K=|GaN48. 
oS WHO att. 
1S |IL \9 

BST Wark. 

js XI bot. 

$7 |VI|/ 

due 1O 

HSIVL 113 

eI) 7 
3H\V [13 -.. 

69 XT 12 ob. 

/§|IL 18 

70 (XI | Ay 

Je Reid eee 

27 Wl) se 

of it EE 
SO VIF 7e 1b. 

661 1h 



Gers, apscian) goal naa te 

ia dttes , (urn inna) 
ae) Cucecnomdan, alee. 

Bpobno,eRy. 
ALsinene, Cs 
. Caron Caton , O'Weano 
« Sorkonw. @Rn, 

don ahon, O'Mewnn 

» PAID Linag 

» Goatiunnn, BRn, 

Mx Folianll. 
Dderuder, RoabenQ. 

IM a Rebowh. 

a 
iota Raber 
es cee 

oou, oe 

oe yoo, S Rn. 

adresse 
» YW al Lon ov, ae 

: oa ‘i Do, Sn, 

» roti Bho Rn. 
“ pe ono, E Rn. 

ine Ov nil- 

“fein Ban, 

81 dar. 

46) VIL lovee 

Ss? NIL Bond. 

(7 Hanae eo 

4.9 | VIL s~ 

9| £19 
57 VI Se hee 

vec AO ee Mae 6 

7/ (XIL| 3 

72. (XI) 2 
“a DAI) 2 

2/ | G 

$% (VIO Zarb 
#O/VLS 

Zofw |b 
73 {XIL| 5” 

77 (XH Jove 
JO XID) Zh 

58 [VILovb. 
&9 va8 Zor. 

ve IT] aNd. 

68Xr}s 
68(xXr| / 
Vl or] /avd. 

1.6 [VIL] /a¥0- 
Le 



Gos, ehrei od) cn Ronn Ly 

P apradmfosciator, 8 hr. 
» poebondutetou, Rahat, 

. poo kripilco, Frag. 
» pUrolWastcer, nog. 

ww, BFn," 

1 BDANAA Jamon Saar. 
« DMLACH, 3 An. 

x Tale Ilan OK. © on 

TJobslbona, am. 

" T prs abyamoy, {Cabemh. 

i IRUumcoko, Rabenh 
wuyidis, ORn, 

6) - 
Coun Wt 

&. OchmowdRua, Miike 
; Onpenoy, Pune 

Hirer wrlo, dm. 

‘ De. ak 

. ee ee, 

» Packomag vlonss Gps 

: eieeaees i 

, Sa Pau GOR 

: Epc oo 

wm oko, 
(e) 






